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Sir JOHN PRINGLE, Bart

PHYSICIAN TO HER MAJESTY.

SIR,

IHaye taken the liberty to addrefs

you upon this occaiion, not fo much

that I might pay a compliment to your

merit, as that I might boaft of your

friendlhip : It is impoffible that I fhould

add any thing to your reputation by dif-

playing your abilities ; but you may add

greatly to mine, even by detecting my
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to approve this little EiTay, and I am

ambitious to tell the world, that it owes
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much both to your knowledge and your

l^indnefs ; which have concurred to fug-

geft many ufeful hints and judicious

corredions, that make it more worthy

of attention, and afford me a public

opportunity of afluring you that I am,

with the trueft refpedl and efteem,.

SIR,

Your moft obedient,

?ind moft obliged

humble fervant.

WII^LIAM HEWSON.



PREFACE.
'

I
^ H E knowledge of the humaa

i frame, the prefervation of health,

and the cure of difeafes, are objeds of

too great importance to mankind, for

the Author of thefe flieets to doubt, that

any attempts to promote them, how fmall

foever, fhould not meet with a candid

and indulgent reception from the Public*

An Inquiry into the Properties of the

Blood, it is prefumed, will be thought,

in a particular manner, interefting, fince

there is no part of the human body upon

which more phyfiological reafoning is

founded, noi" any from which more in-

ferences are drawn for the cure of dif-

eafes. And, 'as the inquiry is made by

experiments upon the blood as near as

poffible to the ftate in which it circulates

in the veflels, it is hoped that the conclu-

A 4 fions
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fipns made from them will ftand the tefb

of a candid examination, and lead to fur-

ther obfervations and improvements.

Since the publication of the fir ft

EditioHj fome new experiments have

been made, and a new chapter has been

added, which contains a recapitulation

of the principal fa£ts and co.nclufions

that are met with in this EfTay. Thefe

additions are between p. qS and 140.

The Appendix is a vindication of the

Author's right to the difcovery of the

Lymphatic Veffels, in oppofition to the

claim of the learned Dr. Alexander

Monro, Profeflbr of Anatomy in th^

Univerfity of Edinburgh.
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EXPERIMENTAL INQUIRE

INTO THE

PROPERTIES of the BLOOD.

> i 11 mmM^

CHAP, h

Ofthefeparation ofthe Serum ; thecolour

i^/'/^^Craflamentum; andofthe caufes

^/Z?!? COAGULATION OF THE BLOOD*

WHEN frefh blood is received in-

to a bafon, and fufFered to reft,

in a few minutes it jellies^ or coagulates,

and foon after feparates into two parts^

diftinguifhed by the names of Crajfameti'^

turn and Serum. Thefe two parts dijffei:

B m



2 An experimental Inquiry into

in their proportions in different conftitu^

tions ; in a ftrong perfon, the crajfamen^

turn is in greater proportion to xhtferum^

than in a weak one ; and the fame diffe-

rence is found^o take place in difeafes j

thence is deduced the general conclufion,

that the lefs the quantity of feriim is in

proportion to the crajjanienturn ^ bleed-

ing, diluting liquors, and a low diet^

are the more neceffary ; whilft in fome

dropfies, and other difeafes where the

fenim is in a great, and the crajfamentum

in a fmall proportion, bleeding and di-

luting would be highly improper. As

it is therefore fuppofed ufeful to attend

to the proportions of thefe parts in many
diforders, and even to take indications

of cure from them, it has been an object

with thofe who have made experiments

on the blood, to determine the circum-

ftances on which its more perfed: fepara-

tion into thefe two parts depends; it

being obvious, that till this be done, our

inferences from their proportions* will be

liable to confiderable fallacies. Two of

the
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the lateft writers on this fubjed agrce^

that if the blood, after being taken from

a vein, be fet in a cold place, it will not

eafily feparate, and that a moderate

warmth is neceflary : this is a fad that

is evinced by daily experience. They

likewife fay, that the heat fhould be

Jefs than that of the animal, or than

98^ of Fahrenheit's thermometer; and

that, if frefh blood be received into a

cup, and that cup put into water heated

to 98^, it will not feparate; nay, they

even fay, that it will not coagulate;

but this, I am perfuaded from experi-

ments, is ill founded.

EXPERIMENT!. i

A TIN-VESSEL, containing water, was

placed upon a lamp, which kept the

water in a heat that varied between 100

and 105 degrees. In this Water was

placed a phial, containing blood that

inftant taken from the arm of a perfon

B 2 in



4 An experimental Inquiry into

in health ; the phial was previoufly

warmed, then filled, and corked to ex-

clude air. In the fame water was placed

a tea-cup half full of blood, juft taken

from the fame perfon; a third portion

of the blood was then received from the

fame vein into a bafon, and was fet upon

a table, the heat of the atmofphere being

at 67^. Now, according to their opi-

nion, the two former fhould neither have

coagulated nor feparated, when that in

the bafon began to feparate ; but, on the

contrary, they were till three found to

coagulate nearly in the fame time; and

thofe in the warm water not only did

feparate as well as the other, but evem

fooncr,

EXPERIMENT IL

The fame experiment was repeated on

the blood of a perfon that laboured under

the acute rheumatifm, whilft the heat of

the atmofphere was no higher than ^^^^

and that of the warm water was 108^

;

and
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and the refult of this experiment was not

only a confirmation of what was obferved

in the firft, but it even fhewed, that

this degree of heat was fo far from leflen-

ing, that it increafed the difpofition to

coagulate ; for the blood in the cup and

in the phial was not only congealed, but

the feparation was much advanced before

the whole of the blood in the bafon was

coagulated. Thence I am led to con-

clude, that the feparation of the blood in

a given time, is in proportion as the heat

in which it Hands is nearer to the animal

heat, or 98^ ; or greater in that heat

than in any of a lefs degree. And I am
confirmed in this inference by experi-

ments hereafter tp be related, where the

blood in the living animal, whilft at reft,

was found both to coagulate and to fe-

parate.

It is well known, that the crajfamentum

confifts of two parts, of which one gives

it folidity, and is by fome called the fi-

brous part of the blood, or the gluten f

B 3 but



6 An expermental Inquiry into

but by others with more propriety termed

the coagidabk lymph ; and of another,

which gives the red colour to the blood^^

and is called the red globules. Thefe

two parts can be feparated by wafhing the

crajfamentum in water, the red particles

diflblving in the water, w^hilft the coagu-

lable lymph remains folid. That it is

the coagulable lymph, which, by its be-

coming folid, gives firmnefs to the craf-^

/amentum^ is proved by agitating frefli

blood with a flick, fo as to colled: this

fubftance on the ftick, in which cafe the

reft of the blood remains fluid *.

It may be proper to mention here, that till of

late the coagulable lymph has been confounded

with the ferum of the blood, which contains a fub-

ftance that is likevvife coagulable. But in thefe

fhccts, by the lymph^ is always meant that part of

the blood which jellies, or becomes folid fponta-

iieoufly when blood is received into a bafon, which

the coagulable matter that is diffplved in the ferum

does notj but agrees more with the white of aa

egg, in remaining fluid when expofed to the air,

and coagulating when expofed to heat, or when
mixed with ardent fpirits, or fomc other chemical

fubftances.

Tre
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The furfaceof the crajfamentuniy when

not covered with a fize, is in general of

a more florid red than the blood was when
firft taken from the vein, whilft its bot-

tom is of a dark colour, or blackifh.

This floridnefs of the furface is juftly

attributed by fome of the more accurate

obfervers to the air, with which it is in

contad ; for, if the crajfamentum be in-

verted, the colours are changed, at leafl

that which is now become the upper

liirface affumes a more florid rednefs.

This difference of colour, others have

endeavoured to explain from the different

proportions of the red particles, or glo-

bules as they are called, which, fay they,

being in a greater proportion at the bot-

tom of the crajfamentum^ make it appear

black ; but, if inverted, the globules then

fettle from the furface which is now up-

permoft, and that becomes redder. But

this I think is not probable; for the

lymph in the crajfamentum is fo firmly

coagulated, as to make it too denfe to

allow of bodies even heavier than the

B 4 red
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red particles t6 gravitate through it ; far

example gold. That air has the power

of changing the colour of the blood, has

been long known; and the following

experiment fhews it very fatisfadorily,

and hardly leaves room to refer the ap*

pearance to another caufe*

EXPERIMENT III.

Having laid bare the jugular vein of

a living rribbit, I tied it up in three

places ; then opening it between two of

the ligatures, I let out the blood, and

filled this part o\ the vein with air.

After letting it reil a little, till the air

fhould become warm, I took off the liga-

ture which fcparated the air from the

blood, and ilicn gently mixed them, and

I obferved that the venous blood afl'umed

a more florid rednefs, where it was in

contact with the air-bubbles, whilfl in

other parts it remained of its natural

colour.

THERe
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There is a difference between the

arterial and Venous blood in colour ; the

former is of a florid red like the furfacc

of the crajfamentum^ the latter is dark or

blackifh like the bottom of the crajfamen-^

turn. This change in its colour is pro*

duced on the blood as it paffes through

the lungs, as we fee by opening of living

animals '^; and as a fimilar change is

produced by air applied to blood out of

the body, it is prefumed that the air in

the lungs is the immediate caufe of this

change ; but how it effects it, is not yet

determined^

* That this change is really produced in the

lungs, I am pprfuaded from experiments, in which

I have diftinflly (^^n the blood of a more florid red

in the left auricle, than it was in the right. But

fome authors of the greateft authority fay, that th^y

could not obferve any fuch difference in a great

number of experiments which they made; but this

I fhould attribute to their having been later in open-

ing the left auricle af.er the collapfing of the lungs

than I wasj^ for it feems probable, that whatever is

the alteration produced on the blood in its circula-

tion through this organ, that change cannot take

place after it is cpllapfcd.

A*
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As the blood is changed to a more

florid red in pafTing through the lungs,

or from the venous to the arterial fyftem,

fo it lofes that colour again in paffing from

the arteries to the veins in the extreme

parts, efpecially when the perfon is in

health ; but every now and then we ob-

ferve the blood in the veins more florid

than is ufual, and it likewife frequently

happens in venefedioa, that the blood

which comes firft out is blackifti, and

that which comes afterwards is more

florid: in fuch cafes, the arterial blood

pafles into the veins without undergoing

that change which is natural to it*

Some of the neutral falts have afimi*

lar efFed: on the colour of the blood to

what air has, particularly nitre ; thence

fome have attributed the difference of

colour in the arterial and venous blood

to nitre, which they fuppofed was ab-

forbed from the air whilft in the lungs.

But we know that this is a mere hypo-

thefis, for air contains no nitre. Indeed

nitr«
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nitre is far from being the only neutral

fait which has this effed: on the blood,

for moft of them have fome degree of it*

In making fome experiments on this

fubje£t, 1 have obferved a more re-

markable effedt which fome of the neu-

tral falts have upon the blood; and that

is, being mixed Vv^ith it when juft received

from the vein, they prevent Its coagula-

tion, or keep it fluid, and yet, upoa

adding water to the mixture, it then

jellies or coagulates. Thus, if fix ounces

of human blood be received from a vein

upon half an ounce of true Glauber's fait

reduced to a powder, and the mixture

agitated fo as to make the fait be dif-

folved, that blood will not coagulate oa

being expofed to the air, as it would

have done without the fait :, but if to

this mixture about twice its quantity of

water be added, in a fhort time the

whole will be jellied or coagulated, and

on (baking the jelly, the coagulum will

be broken, and the part fo coagulated

can
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can be now feparated as it falls to the

bottom, and proves to be the lymph.

In thefe mixtures of the blood with

neutral falts, the red particles readily

fubfide, (efpecially if human blood be

ufed) and the furface of the mixture be-

comes clear and colourlefs ; and being

poured off from the red part, it is found

to contain the coagulable lymph, which

can be feparated by the addition of

water.

I HAVE tried moft of the neutral falts^

and have made a table of their efFe<3:s on

the blood; but it is not necefTary to

trouble the reader with it, as we do not

fee of what ufe it could be in medicine;

for we muft not conclude that their

effeQs within the body would be the

fame as out of it *. Indeed, thefe ex-*

periments>

The falts which keep the blood fluid by itfelf,

and yet allow it afterwards to jelly on being mixed

witb water, are, 5^/ Glauberi verus ^ Sal Dlgejlivus

Syhil^
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periments, as well as fome others, were

not made fo much with a view of any

immediate application to medicine, as to

determine the properties of the blood

chemically; for, having fet out with a

perfuafion, that a more particular ac-

quaintance with the properties of this

fluid was neceflary before we could arrive

at the knowledge of fome of the animal

functions, fuch as the manner in which

the bile and other fecreted fluids are

formed, I therefore was anxious to throw

fome more light on this fubjed:. With

this view I have made fome experiments

even on living animals, being convinced

Syhit ; Sal Communis ; Nitrum Commune ;

Nitrum Cubicum I Sal Diuretkus , Borax. The fait

made of Vinegar and the foflile Alkali ; and the

fait made with Vinegar and Chalk.

The following falts likewife keep the blood fluid,

but do not allow it to jelly when mixed with wa-
ter 5 Tartarus Vitriolatus y Sal Epfomenfis y Sal Ammo^
niacus Communis

-^ Sal Ammoniacus Nitrofus \ Sal

Rupillenjis :

But Alum on being mixed with blood coagulates

it immediately,

that
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that my inquiries would not otherwife ht

fatisfadtory.

When blood is thus kept fluid by Glau-

ber's fait, it ftill retains its property of

being coagulable by heat, and by other

fubftances as before, air excepted. This

method of keeping the blood fluid may
therefore be ufeful, by affbrding an op-

portunity of making, fome experiments

upon it, which we could not otherwife

do from its coagulating fo foon when

taken from the veflels.

This property of one of the neutral

falts has been long known amongft thofe

who prepare the blood of cattle for food

;

for it has long been a pradice with fuch

people, to receive it into a veflel contain-

ing fome common fait, and to agitate It

as fafl: as it falls, by which means the

coagulation is prevented, and the blood

remains fo fluid as to pafs through a

ftrainer, without leaving any coagidvm

behind

:
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behind: by this means they have an

opportunity of mixing it with other fub-

ftances for culinary purpofes.

Although the coagulable lymph fo

readily becomes folid when expofed to

the air, yet whilft circulating it is far

from that confiftence : it has indeed been

fuppofed to be fibrous, even whilft moving

in the blood-veffels, but erroneoufly.

It is this coagulable lymph which

forms the inflammatory cruft, or buff^ aa

it is called. It likewife forms polypi of

the hearty and fometimes fills up the

cavities of aneurifms, and plugs up the

extremities of divided arteries. It is

fuppofed, by its becoming folid in the

body, to occafion obftruftions and in-

flammations; and even mortifications,

from the expofition to cold, have been

attributed to its coagulation. In a word,

this lymph is fuppofed to have fo great

a fhare in the caufe of feyeral difeafes,

3 that
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that it would be a defirable matter to ht

able to afcertain the caufes of that coagu**

lation, either in the body, or out of it#

The blood, when received into a ba-

fon, and fufFered to reft in the common

heat of the atmofphere, very foon jellies

or coagulates ; the part which now be*

comes folid is the coagiilable lymph, as

has been Ihewn above. The circum*

fiances in which it now differs from

what it was in the veins, are thefe : it

is expofed to the air, to cold, and is at

reft ; for whilft In the body, air is ex-

cluded, it is there of a confiderable

warmth, and is always in motion. The
queftion is, to which of thefe circum-

ftances its coagulation whilft in the bafon

is chiefly owing. This queftion, I be-f

Iieve, cannot well be anfwered from the

experiments that have hitherto been

made. It has indeed been fald, that the

cold alone coagulated it ; for, fay they$

if you receive blood into a bafon, and fet

that
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that bafon in warm water, and ftir the

blood well, it can be kept fluid. But in

the experiments from which this con-

clufion was made, I find there has been

a deception *. In fhort, I have found

tliat It coagulates as foon when kept warn!

and when agitated, as it does when fuf-

fered to reft and to cooh As the fubjed:

feemed to me of importance, I have en-

deavoured to afcertain the circumftance

to which this coagulation is owing by

feveral experiments, in each of which the

blood was generally expofed to but one

of the fufpeited caufes at a time. Thus,

in order to fee whether the blood's coa^

gulation out of the body was owing to

Its being at reft, I made the following

experiment

:

That is, the lymph really had been coagulated^

but by the agitation had likewife been feparated

from the reft of the blood, and had thereby efcaped

notice.

EXPE^
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EXPERIMENT IV.

Haying laid bare the jugular vein of

a living dog, I made a ligature upon it in

two places, fo that the blood was at reft

between the ligatures ; then covering the

vein with the Ikin, to prevent its cool-

ing, I left it in this fituation. From

feveral experiments made in this way, I

found in general, that after being at reft

for ten minutes, the blood continued

fluid ; nay, that after being at reft for

three hours and a quarter, above two-

thirds of it were ftill fluid, though it

coagulated afterwards. Now the blood,

when taken from a vein of the fame

animal, was completely jellied in about

feven minutes. The coagulation there-

fore of the blood in the bafon, and of

that which is merely at reft, are fo dif-

ferent, that reft alone cannot be fuppofed

to be the caufe of the coagulation out of

the body. 3

To
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To fee the efFeda of cold on the blood,

I made this experiment

:

EXPERIMENT V\

I KILLED a rabbit, and immediately

cut out one of its jugular veins, proper

ligatures being previoufly made upon it

;

I then threw the vein into a folution of

fal ammoniac and fnow, in which the

mercury flood at the 14th degree o£

Fahrenheit's thermometer- As foon as

the blood was frozen and converted into

ice, I took the vein out again, and put it

into lukewarm water till it thawed and

became foft ; I then opened the vein^

received the blood into a tea-cup, and

obferved that it was perfectly fluid, and

in a few minutes it jellied or coagulated

as blood ufually does. Now, as in this

experiment the blood was frozen and

thawed again without being coagulated,

it is evident that the coagulation of the

blood out of the body is not folely owing

to cold, any more than it is to reft.

C 2 Next,
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Next, to fee the efFeds of air upon

the blood, I tried as follows :

EXPERIMENT VI.

Having laid bare the jugular vein of

a living rabbit, I tied it up in three

places, and then opened it between two

of the ligatures, and emptied that part of

its blood. I next blew warm air into

the empty vein, and put another liga-

ture upon it, and letting it reft till I

thought the air had acquired the fame

degree of heat as the blood, I then re-

moved the intermediate ligature, and

mixed the air with the blood. The air

immediately made the blood florid, where

it was in contad with it, as could be

feen through the coats of the vein. In

a quarter of an hour I opened the vein,

and found the blood entirely coagulated

;

and as the blood could not in this time

have been completely congealed by reft

alone, the air was probably the caufe of

its coagulation.

From
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From comparing thefe experiments^

may we not venture to conclude, that the

air is a ftrong coagulant of the blood,

and that to this its coagulation when
taken from the veins is chiefly owing,

and not to cold, nor to reft ?

But although it appears from thefe

experiments, that the coagulation of the

blood in the bafon is owing to the air

alone ; for cold has no fuch effect, nor

has reft in a fufficient degree, becaufe

the coagulation of the blood in the ba-

fon takes place in a few minutes, whilft

that which is merely at reft in the veins

is not completely coagulated in three

hours or more. Yet the blood is in time

completely coagulated merely by its be-

ing at reft in the veins ; but then in

this cafe it coagulates in a- difterent man-

ner from what it does in the bafon ; and

as it probably is in this way that the

blood is coagulated in the body, I have

been more particularly attentive to it,

and have endeavoured to determine by

C 3 expe^
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experiment how It takes place. With
this view I have feveral times repeated

Experiment the 4th5 which was made

with a view to determine whether the

blood would coagulate by reft. In the

6rft trial, the vein was not opened till

the end of three hours and a quarter;

and juft before it was opened I had ob-

ferved through its coats, that the upper

part of the blood was tranfparent, owing

to the reparation of the lymph. On
letting out this blood, it feemed to me
entirely fluid : a part indeed had been

loft, but the greateft part was colledecj

in the cup, and which afterwards coa-

gulated as blood commonly does when

expofed to the ain From this experi-

ment I imagined that the whole had been

fluid ; but from others made fmce, I am
perfuaded that the part which was loft

had been coagulated ; for, from a variety

of trials, I now find, that though the

whole of the blood is not congealed in

this time by reft alone, yet a part of it

js. But as it would be trefpafling too



the Properties of the Blood. 2 3

much on the reader's time to relate every

experiment I have been obliged to make

for this purpofe, I fhall only mention

the general refult of the whole.

*

After fixing a dog down to a table,

and tying up his jugular veins, I have

in general found, that on opening them

at the end of ten minutes, the blood was

ftill entirely fluid, or without any ap-

pearance of coagulation *. If they were

opened at the end of fifteen minutes,

at firft fight it alfo appeared quite

fluid; but on a careful examination I

found fometimes one, and fometimes

two or three fmall particles about the

fize of a pin's head, which were coagu-

lated parts of the blood. When opened

later than this period, a larger and larger

* I fay In general it was fluid at the end of ten mi-

nutes ; but I muft likewife mention that in one dog

I found two very fmall particles of beginning coa-

gulation, even at this period; yet in another I

could not obferve any fuch appearance, even at the

(snd of fifteen minutes.

C 4 QOagu^
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coagulum was obferved ; but fo very

fiowly does this coagulation proceed,

that in an experiment where I had the

curiofity to compare more exactly the

clotted part with the unclotted, I found,

after the vein had been tied two hours

and a quarter, that the coagulum weighed

only two grains ; whilft the reft of the

blood, which was fluid, on being fufFered

to congeal, weighed eleven grains. I

can advance nothing farther in this part

of my fubjedl with precifion. Nor can

I pretend exadly to determine the time

at which all the blood between the liga-

tures is coagulated. I have indeed

opened fuch a vein at the end of three

days, when I found a thin, white coagu-

lum^ which was a mere film ; \\\tfenim

and red particles having difappeared.

But the whole is undoubtedly congealed

long before this period. The manner ia

which the blood coagulates, when at reft

in the body, has appeared to me curious,

and therefore I have taken the more

r>--.^.^^ r-i difcovcr how it happens, efpe-

qi^Uy
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cially as it may affifl: us In judging whe-

ther or no it coagulates in the heart, fo

as to form thofe fubftances called polypi.

The abovementloned times will, I believe,

be found to be thofe at which the blood

congeals in the veins of healthy dogs :

and as I have found, by experiments,

that the blood of a dog and of the human
fubject in health jellies out of the body,

nearly in the fame time, that is, it be-

gins in three or four minutes, and is

completed in -feven or eight; I fliould

therefore conclude that the blood in the

veins of the human body coagulates

nearly at the fame period with that of a

dog. But it may be necefiary to add

here, that from experiments which I have

made, I have reafon to believe that the

time at which the blood coagulates, is

different in different conflitutions, and

in different difeafes. For though the

blood of a perfon in health is completely

coagulated in feven minutes after it is

taken out of the veins, yet in lome dif^

e^fes, I have found the blood fifteen or

twenty
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twenty minutes, nay even an hour and

an half, before it was completely jellied.

As we fee in the above-related experi-

ments, that the blood coagulates in the

body when fuffered to reft for a little

time, is it not probable that to this caufe

its coagulation in thofe true aneuryfms,

which are attended with a pouch, are

owing ^ ? For in fuch enlargements a

part of the blood is without motion,

which w^ill congeal when at reft, and in

contact with the fack ; and thus one layer

may be formed ; and the fack afterwards

enlarging, another portion of the blood

will then be at reft ; and fo a fecond

layer may be formed ; and thence pro-

bably is the origin of thofe laminated

foagida met with in fuch facks.

Likewise, to the blood's being at reft,

is probably owing its coagulation in the

An inftance of which may be feen in the Mcd»

Obf, ^nd Inq. vol. i, article xxvii, fig. iii.

largo
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large arteries which are tied after ampu-

tation, or other operations ; for after

moft of fuch ligatures there will be a

part of the artery impervious, in which

the blood can have no. motion. The
coagulum after amputation might indeed

be fuppofed owing to air ; but, confider-

ing the manner in which arteries are

tied whilft the blood is running from

them, it does not feem probable that the

air has any efFedl on what is above the

ligature.

To the blood's being without motion

in the cavity of the uterus^ is its coagu-

lation therein probably owing; hence

the origin of thofe large clots which

fometimes come from that cavity ; and

which, when more condenfed by the

oozing out of the feriim^ and of the red

globules, affume a flefh-like appearance,

and have often been called Moles or falfe

conceptions.
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In Experiment the 5th, we found that'

the blood could be frozen and thawed

again, without being coagulated : this

likewife is an experiment which I have

repeated feveral times, that I might be

fure of the fad:. I have alfo varied the

experiment by fometimes putting the

vein into a" phial of water, and freezing

the whole in a folution of fal ammoniac

in fnow ; and fometimes I have put the

vein into the folution itfelf ; and three

or four times I have thrown it into oil,

and then frozen it ; but after all thefe

trials, the refult was the fame. The
blood was always evidently fluid on being

thawed, and as evidently jellied when

expofed to the air.

Besides being coagulated when ex-

pofed to the air, the coagulable lymph,

as well as xhQ:ferum^ is known to be fixed

by heat ; but the degree of heat has not,

fo far as I know, been determined. It

has been fuppofcd to require a degree

almoll
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almoft equal to that which coagulates the

ferum ^
; but one much lefs is neceflary,

as will appear from the following expe-

riments.

EXPERIMENT VII.

Having found, from a number of

trials, that blood, kept fluid by means

of true Glauber's fait, had its lymph

coagulated by a heat of 125^ of Fah-

renheit's thermometer, I fuppofed that

the degree neceflary for fixing it in its

natural flate could not be very different

from this. I therefore prepared a lamp-

furnace with a fmall vefTel of water upon

it; this water was heated to 125^ ; and

then laying bare the jugular vein of a

living dog, I tied it properly, cut a

piece of it out, and put it into this wa-

ter : after eleven minutes, I took out the

* See Traite du Coeur. T. ii. p, 93. Schwenke

Haematolog, p. 138.

vein,
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vein, opened it, and found the blood eii*

tirely coagulated ; thence I concludedi

that lajr^, or lefs, was fufficient to coa-

gulate the blood of a dog. It may be

neceflary to obferve here, that the part

coagulated was only the lymph ; for the

ferum requires a much greater heat to fix

it, that is a heat of i6o^, as will appear

hereafter.

EXPERIMENT VIII.

The fame experiment was repeated in

fuch a manner, that the heat never went

higher than 120^ and an half; and I

found, that on opening the vein at the

end of eleven minutes, the lymph was

entirely coagulated, even in this heat.

EXPERIMENT IX.

I REPEATED the experiment with a

heat no higher than 114^, and at the end

cf eleven minutes, the vein being opened,

the



^

the Properties of the Blood. 31

the blood was found to be fluid, and in

a few minutes after, being laid open to

the air, it coagulated as ufual. Now,

as the blood in the laft experiment

was coagulated, when the heat had

never rifen above 120^ and an half; and

in this experiment was fluid, though it

had been expofed to a heat of 1 14? ; we

may therefore conclude, that the coagu-

lable lymph in the blood of a dog, in

health, is fixed in a degree of heat be-

tween 114^ and 120^4- of Fahrenheit's

thermometer.

As to the degree of heat at which the

lymph in human blood coagulates, I have

not yet had an opportunity of trying it

in a more fatisfadory way, than with

the mixture with Glauber's fait, in which

ftate it coagulates at 125^. But, as we

find that the human blood and that of a

dog jelly nearly in the fame time, when
expofed to the air, I think it probable

that the precife degree of heat at which

the lymph of the human blood coagu-

lates,
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lates, is between 1 14^ and 1 20^4. I have

thought of making the experiment oa

the umbilical cord of a recent placenta^

which perhaps is the moft likely way of

coming at the truth.

The degree of heat, at which they^-

Yum of the blood (which fhould not be

confounded with the lymph) coagulates,

is generally faid to be 1
50"^ ; but from

my experiments I am inclined to believe

it requires a greater heat to fix it. They
were made in the following manner

:

EXPERIMENT. X.

I TOOK a wide-mouthed phial, con-

taining fome ferum^ and placing a ther-

mometer in it, I put it into water which

was kept warm by a lamp underneath

;

and, in making this experiment with as

much accuracy as I could, I found the

heat required was 1 60^ ; which is about

forty
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forty degrees more than is neceflary for

the coagulation of the lymph.

As the blood is coagulable by heat,

and as the heat of an animal is increafed

in fevers, it has been fuppofed that the

blood might be coagulated by the animal

heat, even whilft it is circulating in the

veffels ; but there is little foundation for

fuch an opinion, fmce the animal heat is

naturally only 98^ or 100^, and in the

moft ardent fever is not raifed above

112^

D C H A^ P.
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CHAP. IL

Of the inflammatory Cnijl^ or Size.

I
SHALL next proceed to inquire into

the formation of the inflammatory

crufl, or ftze^ as it is called.

This remarkable appearance is fre-

quently met with in inflammatory difor-

ders, and is formed by the coagulable

lymph^s being fixed, or coagulated, after

the red particles have fubfided. It has

indeed been fuppofed to be formed from

Xhtferiim of the blood ; and an excellent

writer on this fubjedt feems in doubt to

which of the two it fhould be attributed.

But that it is formed by the coagulable

lymph alone, after the red particles have

fubfided, appears from the following

experiments,

E X P E-
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E X P E R I M E N T XI.

In the month of June, when the ther-

mometer in the ihade flood at 67,^, I

bled a man who had laboured under a

phthijis pulmonalis for fome months, and

at that time complained of a pain in his

fide. The blood, though it came out in

a fmall ftream, yet flowed with fuch ve-

locity, that it foon filled the bafon. After

tying up his arm I attended to the blood,

and obferved that the furface became

tranfparent, and that the tranfparency

gradually went deeper and deeper, the

blood being flill fluid. I likewife ob-^

ferved that the coagulation firft began on

the furface, where it was in contact with

the air, and formed a thin pellicle ; this

I removed, and faw that it was foon fuc-

ceeded by a fecond. I then took up a

part of the clear liquor with a wet tea-

fpoon, and put it into a phial with an

equal quantity ofwater ; a fecond portion

D 2 I kept
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I kept in the tea-fpoon ; and I found

afterwards that they both jellied or coa-

gulated, as did alfo the furface of the

crajfamentum^ making a thick cruft. On
prefling with my finger that portion

which was in the tea-fpoon, I found \X

contained a Witlc fenim.

From this experiment it is evident,

that the fubftance which formed the fize

was fluid after it was taken from the

vein, and coagulated when expofed to

the air; and as this is a property of the

coagulable lymph alone, and not of the

feruruy there can be no doubt that the

lize w^as formed of the lymph.

The following experiment, made on

the blood, without expofing it to the air,

likewife proves the fame fad:.

6 E X P E-
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EXPERIMENT XII.

Immediately after killing a dog, I

tied up his jugular veins near ihejiernumy

and hung his head over the edge of the

table, fo that the parts of the veins where

the ligatures were might be higher than

his head. I looked at the veins from

time to time, and obferved that they be-

came tranfparent at their upper part, the

red particles fubfiding. I then made a

ligature upon one vein, fo as to divide the

tranfparent from the red portion of the

blood ; and opening the vein, I let out

the tranfparent portion, which was ftill

fluid, but coagulated foon after. On
preffing this coaguhim^ I found it contain

a Y\X.\\tferum. The other vein I did not

open till after ,the blood was congealed,

and then I found the upper part of the

D 3 coagulum
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coagulum whitifh like the cruft in pleuri-

tic blood *.

And that the fize is merely the coagu-

Jable lymph feparated by the fubfidence

of th€ red particles^ will appear evident

to any perfon who will, as Sydenham

directs, move a finger, or a tea-fpoon

through the blood when he obferves

its furface becoming tranfparent; for

in this cafe the blood that otherwife

would have been frzy, will now have a

natural appearance, or be without fize;

from the red particles being prevented

from fubfiding*

* This is not the only apparently healthful animal

whofe blood had a cruft 5 I have {ten it in others :

whence I at firft fufpefled that merely keeping the

blood fluid for a little time was fufEcientto produce

this appearance ; but I altered my opinion, on fee-

ing, that in the greateft number of animals it did

not occur : nor is it commonly met with in the

hearts of thofe perfons who die a violent deaths

though the blood remains longer fluid in fuch cafes,

than it does in the bafoa where the fize appears.

r> It
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It has been a very g-^acrally received

opinion, that inflammation thickens the

blood, and makes it more ready to coa-

gulate. Nay, fome have gone fo far as to

fay, that in thofe diforders v^rhere the in-

flammatory cruft is feen, the blood is al-

moft coagulated even before it is let out

of the vein. Now I am perfuaded from

experiment, that the contrary of this is

true ; or that inflammation, inftead of in-

creafing the difpofition of the blood to

coagulate, really leflens rt ; and infl:ead

of thickening the blood, really thins it

}

at leaft that part which forms the cruft,

viz. the coagulable lymph.

In the firfl: place, that inflammation

really leflens the difpofltion to coagulate,

will appear evident to every one who at-

tends to the jellying of fuch blood as has

a crufl:. For in all thofe cafes the blood

will be found to be longer in congealing,

than in iPs natural ftate. To this opinion

I was firfl: led by attending to the phthi-

fical patient's blood abovementioned ; but

D 4 I have
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I have fince made a comparifon, which

feems to prove the fa6t. For, from a

variety ofexperiments made on the blood

of perfons nearly in health, or at leaft

who had no inflammatory diforder, and

no cruft on their blood, I found that

after being taken from a vein, it began

to jelly in about three minutes and an

half. The firft appearance of coagulation

was a thin film on the furface near the

air-bubbles, or near the edge of the ba-

fon ; this film fpread over the furface,

and thickened gradually till the whole

was jellied, which was in about feven

minutes after the opening of the vein

;

and in about ten or eleven the whole

was fo firm, that, on cutting the cake

the gafhes were immediately filled up by

the ferum^ which now began to feparate

from the crajfamenttim. But in thofeper-

fons whofe blood had an inflammatory

crufl:, the coagulation was much later;

as will appear from the following expe-

riments.

E X P E-
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EXPERIMENT XIIL

I BLED a woman who was fevea

months gone with child, and the blood

was received into a bafon. In five mi-

nutes after the vein was opened, a film

firft appeared ; but this fpread fo flovdy,

that in ten minutes it did not cover the

whole fijrface ; in fifteen miputes it had

nearly fpread over the furface ; but the

reft of the blood was quite fluid, at leaft

for fome depth, and even in half an hour

it was not fo firmly jellied as it was af-

terwards. In this cafe there was a very

thick and ftrong cruft or fize.

EXPERIMENT XIV.

Having bled a perfon with a violent

rheumatic pain in his breaft, the blood

was received into three tea-cups, and

each
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each of them had afterwards a cruft. In

the firft I obferved the progrefs of the

coagulation, as follows : The beginning

of the coagulation was not marked, but

at the end of half an hour the film was

not thicker than common writing-paper;

and this being removed, a little of the

clear lymph was taken up with a wet tea-

fpoon, put into a clean cup, and was

twenty minutes more in coagulating.

Even at the end of an hour and an half,

the whole of the blood was not jellied f

for at this time I removed the film or

pellicle, and took up a fecond portion of

clear lymph with a fpoon, and put it

into a tea-cup, where it jellied after-

wards ; though this jelly was not indeed

quite fo firm as the crajfamentiim itfelf*

EXPERIMENT XV.

A WOMAN, with a flight inflamma-

tion in her throat, had eight ounces of

blood taken from her arm j the blood was

received



the Properties of the Blood. 4;^

received into a bafon, and the bleeding

linifhed in four minutes and three quar-

ters, when a film began to form near

the air-bubbles; in feven minutes a

tranfparent fize appeared over a confide-

rable part of the furface which was quite

fluid, whilft the reft of the blood was

coagulating, there being now a very di-

ftind red cruft over the reft of the fur-

face.

Now, from comparing thefe experi-

ments with what has been obferved of

the coagulation of the blood, where there

is no inflammatory cruft or fize, is it not

evident that the blood remains longer

fluid after being expofed to the air, and

has lefs difpofition to coagulate, in thofe

cafes where there is a fize, than where

there is none ? for where there was none^

it was found to coagulate completely in

feven minutes ; but in one of the others,

where the fize was very thick, it did not

completely coagulate in lefs than an hour

and an half.

The



44 ^^ expenmental Inquiry into

The power that inflammation has in

leflfening the difpofition of the lymph to

coagulate is likewife plain from the fol-

lowing experiment, where the blood in

the heart of a dead animal feems to have

congealed very flowly.

EXPERIMENT XVI,

A DOG was killed eight hours after

receiving a lafge wound in his neck.

The wound had during this time in-

flamed confiderably. Upon opening him

next morning, when he had been dead

thirteen hours, a large whitifli polypus

was found in the right ventricle of his

heart ; under this was a little blood flill

fluid, which being taken up with a tea-

fpoon, coagulated foon after being ex-

pofed to the air.

It may be proper to obfervc here, that

in the hearts of animals which had died

without any inflammation, I have found

the
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the blood entirely coagulated long before

this time. And that from opening them,

at different times, I have feen it coagu-

late in their hearts after death, in the

fame gradual manner that it does in their

veins, when its motion is ftopt by liga-

tures ; as related in page 23.

In the next place, that the blood is

really attenuated in inflammatory dif-

orders, where the whitifli cruft or fize

appears, is probable from the following

circumftances : Firft, It even feems thin-

ner to the eye; sdly. The red particles

or globules fubfide fooner in fuch bloody

than in that of an animal in health. This

feems proved by obferving that in the

above-mentioned experiments, where the

blood was at refl: in the veins, it was not

covered with a cruft, except in one or

two inftances, though in all thofe cafes it

remained longer fluid than the blood

commonly does in a bafon, after bleed-

ing, where the cruft appears. And

again, the blood in the heart of an ani-

^
^ mal
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xnal that dies a violent death, is not ge-

nerally covered with a white cruft, not-

withftanding it is fo late in being con-

gealed. Thefe circumftances fhew, that

fomething more than merely a leflened

difpofition to coagulate is neceflary for

the forming of the cruft or fize. 3dly,

The globules more readily fubfide in in-

flammatory cafes, from the furface of

the whole mafs of blood, than they will

afterwards do from the furface of a mix-

ture with the ferum alone, of which the

following experiments are a proof. But,

before I relate them, let me obferve, that

they were made with a view to difcover,

whether the inflammatory cruft could be

owing to any other caufe than to the at-

tenuation of the coagulable lymph, and

to its difpofition to coagulation being lef-

fened : and as the fame appearance might

be fufpeded to arife from an increafed

fpecific gravity in the red particles, or

from theferum alone being attenuated, I

endeavoured to decide the queftion in the

following manner.
EXPE-
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EXPERIMENT XVIL

Into a phial, marked A, I put an

ounce of theferum of the blood of a per-

fon, whofe cra/famentum had an inflam-

matory cruft*

Into another, marked B, I poured an

ounce of the ferum of a perfon whofe

blood had no cruft ; then to each of thefe,

I added a tea-fpoonful of feruniy loaded

with the red particles of a perfon whofe

blood had no inflammatory crufl: or lize*

In attending to them, I could not ob-

ferve that the red particles fubfided at all

fooner in the ferum of the blood that had

a crufl:, than they did in the ferum of

that blood which had no cruft. Thence

I conclude, that iht ferum is not* atte-

nuated in thofe cafes where the inflam-

matory crufl; appears.

Lastly,
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Lastly, To fee whether the fpecific

gravity of the red globules was increafed,

1 proceeded as follows

:

EXPERIMENT XVIII.

I POURED into a phial C, a portion of

the feriim of the blood which had no

Cruft; and likewife into another D, a

fecond portion of the {zxntferiim. I then

added to C a tea-fpoonful of the fame

ferum^ loaded with red particles from the

blood which had an inflammatory cruft.

And into D I poured a tea-fpoonful of

the iz-VCitferum^ loaded with the globules

of that blood which had no cruft. In

viewing thefe, I could not obferve that

the globules of the blood which had an

inflammatory cruft fubfided fooner than

thofe of the blood which had none:

whence I inferred, that the fpecific gra-

vity of the red particles, or globules as

they are called, is not increafed in thofe

cafes
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cafes where the crull appears. And,

therefore, fince that inflammatory cruft

or fize feems neither owing to thtferiim\

being attenuated, nor to an inCreafed fpe-

cific gravity in the red particles, it pro-

bably depends folely upon a change in

the coagulable lymph. And what feems

farther to confirm this inference, in none

of thefe experiments did the red particles

fubfide from the furface of the ferum in

20 minutes, though, where the cruft ap-

pears, they fubfide from the furface of

the blood in half that time ; fo that the

whole mafs of blood feems to be thinner

than Xh^ferum alone ; or, the coagulable

lymph feems to be fo much attenuated in

thefe cafes, as even to dilute the ferum^

which at firft fight appears a paradox.

. May we not, therefore, conclude, that

in thofe cafes where the inflammatory

crufl: appears, the coagulable lymph is

thinner, and its difpofition to coagulation

is leflened ? both of which circumflances

E contribute
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contt'ibute to the fubfiding of the red gTo'^

hnisf from the furfaceof the blood, whidr

coagulating gives rife to this appear-

, called the inflammatory cruft or fize,

fn the blood of pleuritic or rheumatic

patients '^«.

How contrary to the conclufion, which

thefe experiments lead us to, are the opi-

nions of fome medical writers on this fub-

jed: ! How frequently do we find it faid,

that the blood is thicker in inflammatory

diforders, where that fize occurs ; and

that a large orifice is neceflary to let out

the vitiated blood ! That a large orifice

is preferable to a fmall one in many
cafes, where fuch blood is found, I be-

lieve to be true; but that its advantages

are owing to its letting out the thickened

blood, feems improbable from what we

* This remarkable appearance might indeed be

accounted for, by fuppofing that the lymph had

afccnded to the furface of the blood in thofc cafes ;

but this is improbable, from confidering, that, in

its coagulated ftate, it is of greater fpecific gravity

than the fcrum, and finks in it.

8 have
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have feen in the experiments above re-

lated: they are perhaps nearer the truth,

who attribute it to the fuddennefs of the

evacuation.

It may be proper to obferve here, that

tliis fize or whitifh cruft is not a certain

fign of inflammation ; it being often met

with where there feems to be no fuch

difeafe, in particular in the blood of preg-

nant women. And that it differs much in

denfity in different cafes ; in ibme it is

extremely firm, in others it is fpungy or

cellular, and contains much feriim in its

cells. Thefe diverfities we fhall endea-

vour to explain hereafter, when we have

laid before the reader fome more obferva-

tions on the coagulation of the lymph f.

t Although this Efiay has been fo lately printed,

yet moft of the fa6i:s which occur in the preceding

pages have been mentioned in my Anatomical Lec-

tures, ever fince the year 1767 ; and fome of them

were mentioned publicly even before that time. This

I thought necefiary to obferve, becaufe many of them

have fince appeared in other publications.

E 2 CHAP.
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^^^^^^^<:^^^^^^^^^^^^^^

chap: iil

Of the caufes of the infammatory criijl^s

appearing at different times in blood-'

letting; ofthefopping ofhemorrhages-^

and ofthe cffeBs ofcold upon the blood

4

IT has been obferved by thofe who

have written on the blood, that it

fometimes happens in blood-letting, that

the firft cup has an inflammatory cruft,

whilft the laft has none ; but no fatif-

fadory reafon has been given for this

difference. One might fuppofe that it

was owing to fome cireumftance in the

bleeding, fuch as in the different velocity

with which the blood flowed into each

cup, or to the laft cup's being agitated

fo as to prevent the feparatlon of the

lymph: but I have feen it where there

was
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was no difference of this fort, nor in any

other circumftance that I could obferve.

I therefore fufped: that in fuch cafes

the properties of the blood are changed,

even during the time of the evacuation

;

to which opinion I was led by the fol-

lowing experiments.

EXPERIMENT XIX.

Nine ounces of blood were taken from

a woman who had been delivered two

days before, and who at that time la-

boured under a fever, with a confiderable

pain in her fide, and in her abdomen.

The blood was received into a bafon, and

her arm v/as tied up ; when, on looking

at the blood, I found its furface tran-f

fparent for fome depth, an indication of

a future cruft ; and as her pain was not

abated, and as her pulfe could bear it

well, I removed the ligature from her

arm, and took away about fix ounces

](nore, into three tea-cups; but what

E 3 appeared
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appeared to me remarkable, although

the blood flowed as faft into each of the

cups as into the bafon^ and when full

they were hnmediately fet down on the

fame window, yet there was no inflam-

matory cruft on the blood in the cups,

though a very denfe one on that in the

bafon. And again, although the blood

in the bafon had been taken away fome

minutes before that in the cups, yet it

was later in being completely coagulated;

as was evident on comparing them.

I HAD an opportunity of repeating the

experiment in the evening ; for the

fymptoms of inflammation feeming

equally violent, it was thought proper

by the phyficians who attended her, to

take away more blood ; which was done

by opening the fame orifice, when three

tea-cups were nearly filled, and fet in

the fame place ; and it was obferved, that

the firft had a cruft, though not fo thick

a one as in the lirfl bleeding ; but the

othei:
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tDther two cups were without this appear-

ance, though the blood had flowed into

them even more quickly than into the

EXPERIMENT XX.

A GENTLEMAN, who laboured under

an inflammatory complaint, had about

nine ounces of blood taken from his arm,

t As this experiment feems contradictory to fome

mentioned hereafter, in the laft cups being filled

rather fooner and yet coagulating fooner, which

might be fufpeded to be owing to the veflel's adting
'

more'ftrongly at the latter part of the operation than

at the beginning; it is therefore neceffary to ob-

ferve, that the difference in 'this experiment ap*

peared to be only owing to a difference in the fize

of the orifice; for when the ligature was firft re-

moved, the old wound wais not fo much torn open

as it was aiterwards, when it was more enlarged in

order to ha(ten the evacuation. But it did not, in

the beginning of the operation, trickle down the

arm as in Experiment 27 ; where the fize of the ori-

fice was not enlarged from the firfl:, and yet in pro-

portion as the operation advanced, the velocity of the

blood increafed; which was thence concluded to be

^gwing to an increafed adlion of the blood-vefUls.

E 4 This
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This quantity was divided into four por-

tions ; the firft was received into a cup,

and was in meafure little more than an

ounce ; the fecond, into a bafon, to the

quantity of two ounces ; the third into a

cup, which held one ounce ; and the

fourth into a bafon, to the quantity of

three ounces. Each veffel was imme-

diately placed upon the window; and it

was obferved that the blood in the firft

w^as latefl in coagulating, and had a cruft

over the whole furface ; that in the fecond

had a cruft only upon a part of its fur-

face; but that in the third and fourth

had none, and manifeftly coagulated be-

fore either of the other two.

Now, fmce in thefe experiments the

blood in the firft cups was later in coagu-

lating than that in the laft, and fmce the

blood in the firft cups alone had a fize, is

it not probable, that even during the

fhort time taken up in the evacuation,

the properties of the lymph had been

changed,



the Properties of the Blood. 57

changed, and that it was owing to this

change that the fize difappeared ? It

might indeed, at firfl: fight, feem pof-

fible, that the bleeding had only let out the

vitiated part ; but this is not at all likely

;

for, fuppofe a part only of the blood

was vitiated, that part muft have been

equally difFufed through the whole mafs,

and there is no probability of its getting

out of the veflels before the reft of the

blood ; and confequently it ought to have

appeared in the laft equally as in the firft

cup, but it did not. Bleeding, there-

fore, in thofe cafes alters the nature of

the blood, not by removing the vitiated

part, and giving room for new blood to

be formed, as has been fijppofed; but

probably by changing that ftate of the

blood-veflels, on which the thinnefs, and

leflened tendency of the lymph to coagu-

lation, depends ; which furely is a very

curious circumftance |.

From

X That the properties of the blood can be changed

by emptying the blood-veflels, is likevvire proved by
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From this obfervation we may be le4

to think, that it may be ufeful to receive

the blood more frequently into fmall

cups, inftead of a bafon, and to attend

more carefully to the alteration produced

upon it by bleeding ; as we may by that

means perhaps learn to determine better,

what quantities fhould be taken away in

particular cafes. For it would feem pro-

bable that the operation is likely to have

the moft efFed: on the difeafe, in thofe

cafes where the greateft change is pro-

duced by its means, on the difpofition of

the blood to coagulate ; and of that

change, we can judge, by comparing

the blood in the firft cup, with that iu

an experiment hereafter to be related ; where the

blood in an animal in health was found to have its

flifpofition to coaguliition increafcd, in proportion

as the vefi'els were emptied, and as the animal be-

came weaker, it may likewife be proper to men-

tion, that though the inference is here drawn from

two experiments only, yet I have likewile obferved

the fame appearance in other cafes, whiCh -j^ havQ

thought unneceflary to relate.
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the laft; for the firft cup will nearly

fhew the ftate of the blood at the begin-

ning ; and the laft cup the ftate of the

blood at the latter part of the evacuation*

It frequently happens, that inftead of

^n inflammatory cruft over the whole

furface of the crajfamentum^ there is only

a partial one, which appears in large;

fpots or ftreaks. In fuch cafes I have

obferved, that only a part of the blood

had its difpofition to coagulate leffened,

as in Experiment XV. in which fome of

the blood remained fluid and tranfparent,

where thofe ftreaks appeared, for fome

time after the coagulation had begun in

other parts of the furface. Now whe-

ther in thofe cafes there had been the

fame difference before the vein was

opened, or whether the whole blood had

not been of the inflammatory kind, be-

fore venefedion, and a part of it was

changed as it ran out, or as foon as the

general fulnefs was diminiftied, may be

^ cjueftion ; but the probability, I think,
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is much in favour of its being changed

during the time of the evacuation, from

what was obferved in the laft experi-

ments.

When I had obferved that this difpo-

fition of the lymph to coagulate was in-

creafed by bleeding, or by weakening the

adion of the blood-veflels, I fufpeded

that poffibly in thofe cafes where the

body was very weak, the difpofition to

coagulate might be fo much increafed, that

inftead of being three or four minutes in

beginning to do it, after it is let out of

the veins (as is the cafe in people in

health) it might coagulate in lefs time,

or almoftinftantaneoufly; fori imagined,

that unlefs this took place, we could

hardly conceive how the blood fhould

ever have time to coagulate in ruptured

vefTels,' fo as to flop hemorrhages, as it

is beHeved to do. And upon this occa-

fion I recollected a remark that I had

heard, particularly from Dr. Hunter,

which
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which is, ^' That the faintnefs which
•^ comes on after hemorrhages, inftead

*^ of alarming the bye-ftanders, and
*' making them fupport the patient by
^' ftimulating medicines, as fpirits of

*^ hartfhorn and cordials, fhould be
^^ looked upon as falutary ; as it feems

^' to be the method Nature takes to give

" the blood time to coagulate." Now
as this feemed to favour my fufpicion, I

determined to make the experiment.

EXPERIMENT XXL

Believing it would be fufEcient for

this purpofe, to attend to the properties

of the blood, as it flows at different times

from an animal that is bleeding to death,

I therefore went to the markets, and at-

tended the killing of fheep ; and having

received the blood into cups, I found my
notion verified. For I obferved, that the

blood which came from the veflels imme-

7 diately
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diately on withdrawing the knife, wa:S

about two minutes in beginning to coa-

gulate ; and that the blood taken later, or

as the animal became weaker, coagulated

in lefs and lefs time; till at laft, when

the animal became very weak, the blood,

though quite fluid as it came from the

vefTels, yet had hardly been received into

the cup before it congealed. I have alfo

repeated the experiment, by receiving

blood into different cups at different times,

whilft the animal was bleeding to death

;

and though the time taken up in killing

the animal was not commonly more than

two minutes, yet I obferved, on compa-

ring the cups, that the blood which iffued

laft coagulated firfl '^. I have obferved

likewife,

* It may be ncceflary to mention a circumftance

that has occurred in repeating thefe experiments ;

which is, that although the laft cup being taken

from the animal when much reduced, always coa-

gulated in lefs time than the firftj yet when four

or five cups were ufed, jhe blood in them did not

always coagulate precifely in the inverfe order of

their being filled j for fomctimes the fecond coagu-

lated
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likewife, that the blood coagulates with

a different appearance in proportion as

the animal becomes weaker ; that which

follows the knife begins to coagulate

in about two minutes ; it firft forms a

film or pellicle on the furface, which ex-

tends gradually through the whole blood,

yet fo flowly that its progrefs may be

obferved, efpecially if the pellicle be

moved from time to time. But the blood

that comes from the fainting, animal i^

coagulated in an inftant, after it once

begins. From this circumflance, that the

difpofition of the blood to coagulate is

increafed as the animal becomes weaker^

we may draw an inference of fome ufe

with regard to- the flopping of hemor-

rhages, viz. not to roufe the patient by

lated before the thirds This Gircumfiance at fi.rft

feemed contradidlory to the general conclufion, but

on a more careful examination, it was fufpeScd to

be owing to the ftruggles (or temporary exertion

of ftrength of the veflels) of the animal, and no

difference was obferved in the expofition to cold or

to air.

flimulating
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ftimulating medicines, nor by motion^

but to let that languor or faintnefs con-

tinue, fince it is fo favourable for that

purpofe ; and alfo, that the medicines

likely to be of fervice in thofe cafes, are

fuch as cool the body, leffen the force of

the circulation, and increafe that languor

or faintnefs ^. For, in proportion as

thefe efFeds are produced, the divided

arteries become more capable of con-

trading, and the blood more readily

coagulates ; two circumftances that feem

to concur in clofmg the bleeding orifices t.

* Befides giving ftlmulants and cordials to coun-

teraft the fainting, it is a common practice in many
parts of England, to give v^omen, vjho are flood-

ing, confidcrable quantities of port-vi^ine, on a fup-

pofition that it will do them "fervice by its aftrin-

gency. But furely, from its increafing the force of

the circulation, it muft be prejudicial in thofe cafes.

Perhaps many of the remedies called ftyptics might

be objected to for the fame reafon.

t It has of late been proved by experiments, par-

ticularly by thofe of the ingenious Mr. Kirkland,

that the larger arteries, when divided, contracSl fo as

to
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It has been queftioned whether blood-

letting can be properly recommended in

hemorrhages, excepting in thofe that are

attended with evident figns of plethora

:

but do not thefe experiments fhew, that

a vein may be opened with propriety,

even where there is no plethora^ in order

fuddenly to bring on wcaknefs ; by which

the momentum of the blood may be fd

diminifhed, and the difpofition of the

lymph to coagulate may be fo increafedj

as to flop the hemorrhage ? For, when we
confider how^foon the blood-veflels con-

trait, and adapt themfelves to the quan-

tity of blood which they contain, it feems

to flop the hemorrhage. But the large coagula

which we fee in the orifices of the velTels of the

uterus of thofe who die foon after deh'very, and the

flopping of hemorrhages where the blood-veflels

V/ere ruptured on their fides and not entirely divided,

make me believe that contracting the bleeding ori-

fice is hot the only method nature takes to flop

an hemorrhage. Her refources indeed are great,

and (he has often more methods than, one of pro-

ducing the fame efFe£l.

not



66 An experimental Inquiry into

not improbable that in fome cafes where

the hemorrhage is not profufe, but long-

continued, the ftrength of the patient may
be fo recruited, that the difpofition to

coagulate fhall not f)e fufficiently in-

creafed, or the extremities of the veffels

fufficiently contradied, for the flopping

of the bleeding ; but, by emptying the

veffels fuddenly, this effed: may be ob-

tained, and the hemorrhage may be ftopt

by the lofs of lefs blood, than would

have happened, had only the flow^ drain-

ing been continued.

Although the whitifh cruft fo com-

monly feen in inflammatory diforders,

has fo very morbid an afpecl, as might

induce us to confider it as inflammatory,

and to bleed repeatedly in all thofe cafes

where it occurs, yet I believe w^e fhould

adt improperly : for, to fay nothing of

pregnancy, in which the appearance is

almoft conflant, there are few phyficians

t^at have not fcen patients, who, even

ia
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in fuch circumftances, were the worfe for

this evacuation. Nor need we be fur-

prifed that this fhould happen, confider-

ing how foon in fome inftances this fize

difappears ; and if fo, may w^e not fup-

pofe, that it may likewife foon be formed,

even by a fhort exertion of ftrength ia

the vefTels ? Perhaps this was the cafe in

the gentleman mentioned in page 55,

who in lefs than twenty- four hours after

bleeding, had fymptoms of great weak-

nefs.

As it appears from thefe experiments,

that the difpofition of the blood to coa-

gulate is increafed by bleeding, it may
be ufeful to attend more to this circum-

ftance, and to compare the coagulation

of the blood in the laft, with that in the

firft cup, even in cafes that are not at-

tended with* the inflammatory crufl.

And it may likewife be worth while to

make the fame comparifon in thofe cafes

where every cup has a cruft ; which fre-

F Q, queutly
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quently happens both in rheumatic and

in phthlfical complaints. By thefe means

we may judge what efFed; the evacuation

has produced on the ftrength or fulnefa

of the vefFels ; and may perhaps, by in-

fpe£ting the laft cup, efpecially if it con-

tains only a fmall quantity, be able to

guefs pretty nearly at the nature of the

blood which remains in the body. In

the rheumatic cafe mentioned in page

41, every cup contained this cruft; and

although the blood in the laft cup coagu-

lated in much lefs time than that in the

lirft, yet as it was later in coagulating

than common, I fufpeded what remained

in the veflels had the fame difpofition ;:

but the patient recovered without repeat-

ing the evacuation.

It may be mentioned here, that I have

once or twice feen blood, which, when it

firft began to coogulate, had on its fur-

face a red pellicle, and underneath a

tranfparent fluid, which afterwards

3- formed
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formed a cruft. In thefe cafes, if the

red pellicle had not been removed before

the reft of the blood had congealed, we

might hav€ concluded that no part of the

blood had this difpofition to form a white

cruft. This appearance, I fhould ima-

gine, was owing to the blood, where in

contajS: with the air, having coagulated

before the red particles had time to fub-

fide, from that part of the lymph which

had its difpofition to coagulation leC-

fened.

The learned profefTor de Haen has

taken notice of a curious appeai^ance of

the blood, which he could not account

for ; but which, I prefume, may be ex-

plained from fome of the above experi-

ments. His obfervation is, " that,

*' having bled a perfon in a fever, the

*' blood was covered with an inflamma-

^' tory cruft, and upon exainining the

** crajfamentum in one of the cups, he

^* found that it formed a fort of fack

F 3
*^ contain-
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*' containing a clear fluid: this fluid

*' being let out, and the cup fet by, on
" examining it next morning, he ob-

*^ ferved a very firm cruft covering the

*' whole again, and extending to the

*' bottom of the cup *.'' I once met

with a cafe fimilar to this; for, having

bled a perfon into four cups at ten

o'clock in the morning, on looking at

the blood afterwards, at five in the af-

ternoon, I found xhtjerum had not fepa-

rated from tlie crajfamcntiim in the firft

cup ; but the crajja?nentum felt as if it

contained a fluid in a bag, as profefibr

de Haen has defcribed it. Upon pref-

fing it, the fluid gufhed out, and in a

few minutes after being expofed to the

air, coagulated : there was however this

difference in the two cafes, that in mine

the fluid was red, fo that it formed a

red cruft over the firft, which w^as vvrhite.

ISiow this feerns to have been owing to the

blood's having firft coagulated, where it

* Vide Rat. MeJendi, cap, vi.

was
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was in contadt with the air and with the

fides of the cup ; and the fluid which

guflied out was xX\zJcrum^ with a part of

the coagulable lymph, which ftill re-

mained fluid ; but, w^hen expofed to the

air, it jellied or coagulated, as it natu-

rally does. That one part of the lymph

can remain fluid after the other is coa-

gulated, is proved by feme of the pre-

ceding experiments ; and I have more

than once ittn blood, which appeared

perfe£lly jellied foon after bleeding
;
yet,

on cutting into the coagulum^ a tranfpa-

rent fluid has oozed out, which after-

wards jellied. And fo flowly does this

coagulation proceed in fome cafes, that,

in an experiment mentioned before, a

part of the blood in a dog's heart was

found uncoagulated thirteen hours after

death. And I have likewife diflindly

obferved, that in fome cafes where the

difpofition to coagulate was much leflened

during the evacuation, the blood at the

bottom of the cup has jellied, whilft the

greateft part of the fize at the top was

F 4 ,yet
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yet fluid ; there being only a thin peW
licle on its furface, where it was in con-?

tad with the air.

Another inftance of a, change in the

properties of this coagulable lymph,

which appears curious, was feen in fome

experiments, where I had occahon to

throw the blood into water, and into oil,

during the winter feafon, whilft the heat

of the water and of the oil was no greater

than 41^ of Fahrenheit's fcale. In all

thofe experiments, I found that the dif-

pofition to coagulate was leflened, the

blood becoming more and more vifcid,

but did not coagulate whilft in that de-

gree of cold. I fhall next relate thofe

experiments.

EXPERIMENT XXIL

The jugular vein being properly tied,

^nd then cut out from a rabbit juft killed,

was thrown into water of 41*^ of heat.
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^nd taken out at the end of half an howx ;

when the blood was found to be ftill

"fluid, though rather more vifcid than

natural ; but, after being expofed to the

air, it coagulated.

EXPERIiMENT XXIIL

Two pieces of the jugular vein of a

dog, juft killed, were put into water, in

which the thermometer flood at 41 ^ ; one

was taken out after twenty minutes, and

the other after three quarters of an hour

;

the blood in both was found to be fluid,

and to coagulate afterwards.

As it was evident from thefe experi-*

ments, that the water had leflened the

difpofition of the blood to coagulate, \

next enquired to what property in the

water this efFed could be owing ; and to

fee whether water that was warmer would

not have the fame effed, I made the

following experiment.

E X P E-
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EXPERIMENT XXIV\

On December the thirteenth, I cut out

two pieces of the jugular vein of another

<jog, immediately after his death. One

piece was put into cold water, and the

other into water kept warm by a lamp, fo

that the heat never varied more than

between go and loo^. At the end of

three quarters of an hour, that in the

warm water had in it a coagulum as large

as a garden-pea; but that in the cold

water, being let out into a cup, w^as

quite fluid. Twenty minutes after be-

ing expofed to the air, that which had

been in the cold water was coagulating

;

but that from the warm water neither

then nor afterwards fliewed any figns of

farther coagulation : fo that it feemed

not only to have jellied whilft in warm
water, but to have begun to part with

its feruin. From this experiment, it

fcems probable that the coldnefs was that

property
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property of the water to which the lef-

fened difpofitlon to coagulate was owing;

but, to be more fure of this, and to fee

whether the blood might not be kept

fluid a longer time by thefe means, I

tried as follows

;

EXPERIMENT XXV.

On January the fourteenth, I cut out

a piece of the jugular vein of another

dog, and put it into oil, in which the

thermometer flood at 38^. At the end

of fix hours it was taken out, and the

red particles were obferved through the

coats of the vein to have moftly fettled

to one fide. The blood was let out into

a cup, and was found to be fluid ; at the

end of fifteen minutes above one half was

fl:ill fluid ; in twenty-five minutes it

feemed to be quite jellied. Now as in

this experiment a fimilar effect was pro-

duced, as when the vein was put into

water, it feems probable that it was the

coldnefs
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coldnefs of the water, and of the oil,

which had leffened the difpofition of the

lymph to coagulate.

EXPERIMENT XXVI. f

Another piece of the fame vein was

put into river-water, in which the ther-

mometer flood at 38^, and was left till

the next morning ; when, after twenty-

two hours and a quarter, it was taken

out. The red particles did not feem to

have fubfided, as in the former experi-

ment; but the vein being opened the

blood was found to be fluid, though fo

vifcid that it could barely drop from the

vefTeL The cup into which it was re-

ceived was placed upon the window of a

f It is neceflary to obferve here, that great expe-

dition (hould be ufed in making thefe experiments ;

for, unlefs the vein be cut out in a few minutes

after the death of the animal, the experiment may

not fucceed, from the blood's having begun to coa-

l^ulatc.

moderately
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moderately warm room, and was exa-

mined carefully from time to time; but

the blood never had any appearance of

coagulation, on the contrary, it remained

fluid till it was dried by the evaporation

of the water, which happened by the

next day. In this experiment the cold

feemed entirely to have prevented the

coagulation of the lymph : fo ill-founded

is the common opinion, that cold coagu-

lates the blood.

As the lymph, on being cooled, is

deprived of its power of coagulating

when expofed to the air, may we not

thence be led to explain that fa£t men-

tioned by Lifter, that the blood of thofe

cold animals which fleep during the win-

ter-feafon, on being let out into a bafouy

does not coagulate ? And thence, as he

obferves, remains always fit for motion.

CHAP.
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t&c5o:^c$3c5o^ocj3c$Do3^o^c^c^c$oc$^

CHAP. IV.

Somefurther obfervations on the coagulahlc

lymph y and on thefudden changes prO'-

duced upon if.

IF the reader has been perfuaded of the

common opinion, that the difpofition

of the blood to coagulate is increafed in

inflammatory diforders, it may perhaps

appear to him, as it formerly did to me,

a very extraordinary circumftance that

the contrary fhould be true; and likewife

that the blood fhould in reality be the more

difpofed to concrete, in proportion as the

body is weakened, or as the adion of

the blood-veflcls is diminifhed. And as

we are naturally tenacious of old opi-

nions, and unwilling to adopt new ones

till
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till fully proved, he may fufpe£t that

there has been fome fallacy in thefe ex-

periments. And indeed I muft acknow-

ledge, that there is, in appearance, one

ftrong argument againft my general

conclufion, which is, that it has not

only been remarked, that the firft cup

has a cruft, whilft the laft has none;

but likewife, that the fecond, or the third

cup, alone fhall have a cruft, whilft the

preceding ones are without it. Now
this, I fay, feems contradidory to what

I have advanced, concerning the difpo-

fition of the blood to coagulate being

increafed in proportion as the body is

weakened ; for here in proportion as the

blood is evacuated, its difpofition to coa-

gulate is leflened ; fmce it was more fizy

in the fecond, or third cup, than in the

firft. But, in anfwer to this objedion,

I muft remark, that thefe cafes very {tl--

dom occur; and that in general the firft

cups are more fizy, and are the lateft ia

jellying ; and when the contrary takes

place,
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place, or when the fecond or third cuf?

is more fizy than the preceding, I ant

perfuaded, that upon a careful exami-^

nation, inftead of weakening, they wdll

be found to ftrengthen my inference ; as

will appear probable by the following

cafe, w^hich has occurred fmce thefe ex-

periments were publifhed in the Philofo-

phical Tranfadions*

EXPERIMENT XXVIl.

On the i3th of June, I vifited a young

man, twenty-two years old, ofan athletic

habit, who complained of a violent pain

in his head and back, with a full ftrong

pulfe ; but as he was then in a profufe

fweat, which had been preceded by a

fhivering, it was not thought proper to

bleed him, and the rather, as we were

informed, that he had had a fimilar

paroxyfm two days before. But next

day, finding that his fever had not left

him with the fweat, and that he ftill had

a pairk
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1

a pain In his head and back, and that

his pulfe, though not now fulPand ftrong,

yet was quicker than natural, it was then

judged neceflary to take away fome blood.

Upon opening the vein, the blood flowed

very flowly, and indeed merely trickled

down his arm. Imagining that the

bandage might be too tight, I flackened

It, but ftill the motion of the blood was

not accelerated. I then afked him v/he-

ther he had not been afraid of the bleed-

ing, and he told me he had ; and on

feeling his pulfe in the other arm, I

found it very low. I therefore defired

him to move the mufcles of his hand,

which he did ; but neverthelefs fo flowly

did the blood run, that it was four mi-

nutes before I got an ounce and an half

into a cup. I then ftopt the orifice till

another cup was brought, into which

the blood ran in a full ilream, to the

quantity of three ounces, and that in two

minutes, although the orifice was rather

fmall, fo much was its velocity now in-

G creafed.
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creafed. Into the third cup, which like-

wife held three ounces, the blood ran

flill fafter, as it was filled in lefs than

two minutes. By this time the patient

beginning to be faint, I ftopt the bleed-

ing till he could lie down on the floor,

and then about three drachms more of

blood were receiyed into a fourth cup

:

this came away very flowly, and the

bleeding ftopt of itfelL He drank a glafs

of water, and did not faint, and he ap-

peared afterwards to be much relieved by

the evacuation. Upon this blood I made

the following remarks

:

<*

That which was taken away laft was

firft coagulated, and completely too, b^y

the tim.e I had tied up his arm, which

was in three minutes from the blood's

firft running into the cup.

The blood which was received into

the firft cup coagulated next, and as^ I

obfcrved by my watch, in twelve minutes

from its being fct down on the table.

That
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That which was received into the

fecondi cup was the third in order as to

coagulation, and was confiderably later

in jellying than the firft; for in fifteen

minutes it was not thoroughly coagu-^

lated ; nay, even in twenty-two minutes

a fmall part of it was ftill fluid- It was

remarkable, that none of thefe three had

any fize.

But the blood in the third cup differed

confiderably from that in the others ; for

in five minutes it began to appear tran-

fparent on its furface, an indication of ^

future fize, and it was later in coagulat-

ing than that in the other cups ; for even,

at the end of twenty-fix minutes a great

part of the coagulable lymph was ftill

fluid, as appeared on removing the pel-

licle that covered it ; biit in thirty-five

minutes it was completely jellied. The

fize in this blood was very thick and

tough.

G % Now
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Now this cafe, when carefully exa-

mined, inftead of being an objection to'

my conclufions, will, I prefume, be

thought a ftrong confirmation of them^

For, in the firft place, a:s the blood in

the third cup alone had a cruft, and was

much later in jellying than the reft, it

ftrengthens my inference, that the dif-

pofition of the blood to coagulate is lef-

fened in thofe cafes where the inflamma-

tory cruft or fize appears. And as the

blood ran more rapidly into this cup, it

ithewed that the heart and blood-veflels

had begun to a£l with greater force, and

therefore confirmed the opinion, that in

proportion as thefe ad: more ftrongly,

the difpofition of the lymph to coagulate

is diminiflied. The fame opinion is like-

wife fupported by obferving what hap-^

pened to the blood in the firft cup, which

coagulated fooner than that in the third,

owing to the vellcls then adting more

weakly^
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weakly, as was evident from the blood's

trickling down the arm, and from the

iownefs of the pulfe ^\

idly^ It may be- obferved, that the

great difficulty in admitting the Gonclu-

iion made in the former part of thefe

* In like manner may be explained another va-

riety in the appearance of the fize, namely where

it is found in the fiift and laft cups, but not in the

fecond or third : this I fufped feldom happens, but

when it does, it may perhaps be found, on exami-

nation, that the veflels were ading more weakly

whilft the fecond or third' cups were filled. For,

fo eafily does this fize appear to be removed, or

formed, that I fufpe61: it may fometimes happen,

that when the blood is taken away, in a full ftream,

from a large orifice, the patient may be fo fuddenly

weakened, and the properties of the blood may in

confequence be {o changed by the time the fecond

cup is filled, that the fize (liall be removed : and yet

afterwards the veflels may recover their former tone,

fo that the third or fourth cup may acquire a fize

again. Nay, I fufpefl: that this appearance may even

be affe£led by the paffions, particularly from obferv-

ing that the patient abovementioned, as well as

others whofe blood at firft trickled flowly down their

^ms, had been much afraid of the lancet.

G 3 fheets
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flieets (viz. that the want of fize in the

laft cup is occafioned by an alteration in

the blood-veflels) was to conceive Uow
thefe veflels could poffibly alter the pro-

perties of the lymph fo fuddenly, as in

the time between receiving the blood into

the firft cup, and intp the l^ft. Bvit this

cafe confirms that inference, by fhewing

the fad: in a clearer point of view ; for

even here, where the appearance of the

fize was reverfed, it was found that the

blood which had a cruft or fize was latefl;

in coagulating, and that it was this blood

which was taken out of the veflels when

they aded moft ftrongly, as w^as proved

\yy the rapidity with which it flowed into

the cup.

3^/^', Singe the times in which the

blood jellied in thefe cups were fo very

differeqt (the firft coagulating in twelve

minutes, the fecond in about twenty-two,

the third in thirty-five, and the fourth in

lefs than three minutcs;, notwithftanding
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thefe cups were filled in lefs than two

minutes after one another), it fhews, I

fay, how foon that ftate of the blood-

vefTels on which the fize depends, can be

removed and aifumed, and therefore leads

us to conclu-de, that although this fize

is in general a fign of an inflammatory

diforder, or a ftrong adion of the vefTels,

yet there may be feveral circumftances

to be taken into the account, before we
can judge from its prefence, or abfence,

whether or no ven-efci^ion Ihould be re-

peated: and it likewife Ihews clearly,

that it would be improper to determine,

from the prefence of this alone, when

bleeding is neceffary ; and yet there have

been not a few who have inclined to

make fuch a conclufion, from their con-

fidering this cruft or fize as fo very mor-

bid an appearance,

^thfy, As the blood in the third cup

was fo late as thirty-five minutes in coa-

gulating, and was fizy, whilft that in the

G 4 fourth
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fourth was not fo, and jellied in lefs than

three minutes, although it had been taken

from the veflels only two minutes after

the other, but at the time the patient had

become faint ; it fhews how much faint-

nefs and languor increafe the vifcidity of

the blood, and likewife its difpofition to

coagulate, fince in two minutes they pro-

duced fuch a change as to remove the

fize, and to reduce the time of coagula-

tion from thirty-five to three minutes.

It therefore fhews clearly how much
languor and faintnefs fhould be encou-

raged in hemorrhages, and how carefully

we fhould avoi , giving any thing that

can flimulate, or roufe the patient ; that

the medicines Ukely to be of fervice are

nitre and the acids ; or fuch as cool the

body, or have the property of diminifh--

ing the force of the circulation, or of

increafing that languor or faintnefs "^j

that

^ It has been objected here, that nitre would

feem improper for this purpofe, bccaufe in experi-

ments
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that all agitation of mind jfhould, as much

as poffible, be prevented, left it increafe

the circulation : that all mufcular mo-

tion fhould be avoided for the fame rea-

fon : for that an exertion of the patient's

ftrength can leffen the dlfpofition of the

blood to coagulate, I am perfuaded from

fome of the abovementioned cafes, and

likewife from what I have obferved m
dying flieep, where the ftruggles of the

expiring animal feemed in fome inftances.

ments mentioned before (p. 12.), it was found to

prevent the coagulation of the blood, out of the

body; but this objection is removed, by confider-

ing, that, in order to prevent coagulation, the nitre

muft be ufed at leaft in the proportion of two fcruples

to every two ounces of blood. But, when we ex-

hibit it internally, we feldom give more than a

fcruple every two hours, which can have no effeft

in attenuating the whole mafs of blood, nor in pre-

venting coagulation ; efpecially as we have reafon

to believe its properties are changed, before it paflTes

the digeflive organs. Its good efFeds in hemorrhages,

therefore, are probably owing to its adion upon the

ftomach. For proofs of its utility, fee Medical Oh--

^ervations and Inqulricsy vol, IV, art. xvi.

when



9^ An experimental Inquiry into

when violent, to alter the properties of

the lymph.

We have endeavoured to explain the

appearance of the inflammatory cruft or

iize, from the red globules having

fubfided from the furface of fuch

blood before it coagulated : this we ob-

ferved was partly owing to the lymph's

being later in coagulating in thofe cafest

but principally to its being thinned. But

we may now add, that although the at-

tenuation of the lymph, and its leflened

tendency to coagulate, are conneded in

mofl of thofe cafes, yet they do not al-

ways go together; for the lymph may
have its difpofition to coagulate lefTened

without being thinned ; which was evi-

dent in the preceding cafe, on comparing

the blood in the fecond with that in the

third cup ; for the blood in the fecond

cup had no fize, notwithftanding it re-

mained fluid at lead ten minutes after thq

fize had begun to appear in the third

:

this I attribute to the blood in the third

being

3
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belog more attenuated, and thereby more

readily allowing the globules to fub-^

fide* .

'

That the blood may have its difpo-

fition to coagulate leflened, without be-

ing attenuated, is likewife probable from,

tjie following cafes.

EXPERIMENT XXVIIL

In the month of January I bled a man^

who complained of a pain in his head,

attended with giddinefs and fhivering, a

pain and ficknefs at his ftomach, and

with a full and quick pulfe : the bipod

was found to remain fluid for ten minutes,

and then jellied, but no fize appeared.

E5CPERIMENT XXIIC,

In another perfon, who was bled

merely for a drowfmefs, and becaufe he

^ss acquftomed to that evacuation in the

Spring,
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Spring, I found the blood remain fevers

minutes without coagulating, and yet it

was without any fize.

Now, fince in thefe cafes the blood

remained fo long fluid, and yet the red

particles did not fubfide, or no fize ap-

peared, I fhould conclude, that only the

difpofition of the lymph to coagulate was

lefTened, without its being thinned. And
from the laft cafe we may likewife con-

clude, that although the times, at which

the blood taken from perfons in health

begins to coagulate, be allowed to be

about three minutes and an half, as I

have found from repeated obfervations,

yet there may be fome variety in this

refpedl ; for a plethora and other circum-

ftances may make it later in coagulating

in fome cafes, even where the patient isi

otherwife in perfed health *.

* This inference is confirmed by a cafe men-

tioned below, Experiment 31.

3
*

We
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We have obferved before, that the fize

IS fometimes very firm, and at other

times fpongy and cellular ; thefe differ-

ences in its denfity are, I fufpe(5t, in.

proportion to the degree of attenuatioa

and leffened difpofition of the blood to

coagulate; for as the coagulation begins

on the furface, and forms there a film

which attracts the reft of the lymph, the

more that lymph is attenuated, and the

flower it coagulates, the more will the

film be able to feparate it from the red

globules, and from the ferum : thence

perhaps it is, that when the blood, befides

being very thin, likewife jellies flowly^

we fometimes fee almoft the whole coa-

gulable lymph coileded at the top, form-*

ing a firm cruft, which being free from

the ferum, as well as from the globules,

eontrads the furface into a hollow form.

But when the blood has its difpofition to

coagulate lefs diminifhed in proportion to

the attenuation, then, although the glo-

bules fubfide from the furface, yet the

whole
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whole of the lymph jellies fo foon after

the coagulation begins, that there is not

time for its being feparated from the fe-

rum, of which it therefore contains a

con fiderable quantity, and is of courfe

more fpongy and cellular.

In proportion to the thicknefs and

denfity of the fize, the bottom of the

cake is of a loofer texture ; but this loofe-

nefs of texture is not owing to putrefac-

tion, as has been fufpedted, but merely

to the lymph^s being coUeded at the top,

and therefore leaving the bottom of the

croffamentum.

Notwithstanding bleeding does

in general weaken the action of the vei-

fels, increafe the difpofition of the blood

to coagulate, and even thicken the lymph

;

yet it may happen, that, in the ordinary

quantity in which blood is taken away,

none of thefe effeds Ihall be produced ;

of this the following cafe feems to be an

inftance*

E X P E-
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EXPERIMENT XXX.

A WOMAN in the feventh month of

her pregnancy was bled for a violent

pain in her fide, attended with a cough

;

the quantity taken away was eight

ounces, which was received into four

cups ; and as the orifice was fmall, about

ten minutes were fpent in the bleeding.

On attending to the different cups, I

could obferve no difference in the periods

at which the coagulation commenced,

and finifhed in each, allowance being

made for the time the blood began to run

into each. In every one of thefe cups

the blood was completely jellied in about

twenty minutes, and each had a crufl or

fize nearly of the fame thicknefs. So

that the bleeding feemed not to have

produced any change in the flrength of

the patient's veffels, nor was her pain

fenfibly abated by it. She was therefore

defired to live low, to confine herfelf to

a vege-
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a vegetable diet, and to take a fcruple of

nitre every three hours in a draught of

the decoBu7n peSiorale ; and if her paia

and cough were not abated in a day

or two, fhe was directed to repeat the

bleeding. As clofe attendance was not

required, I did not vifit her till four days

after, and then Ihe had got free of her

complaints, notwithftanding her blood

had been apparently fo little changed in

the time of the evacuation*

In this cafe the bleeding feemed nei^

ther to have thickened the lymph, nor

increafed its difpofition to coagulate, nor

weakened the adion of the veffels ; but

that it generally produces thefe effeds,

cannot, I think, be doubted, from our

having obferved it in fo many inftances*

Perhaps the dread of the operation might

here have made the coagulation of the

blood in the firft cup approach nearer td

that in the lafl; or perhaps thefmallnefs

of the orifice prevented there being fo

manifefl:
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manifeft a change produced by the eva-

cuation, from its giving time to the

blood-veflels to adapt themfelves more

equally to the quantity they contained,

by which means fhe was not weakened

by the lofs of blood.

It has been obferved by Sydenham

and others, that it fometimes happens,

even in inflammatory diforders, when

the blood trickles down the arm, inftead

of running in a full ftream, it does not

acquire a cruft or fize ^. May not this

be

* It may be neceflary to obferve, that it is not in

every cafe where the blood trickles down the arm

that it is without a fize; on the contrary, it fome-^

times happens, that even in fuch circumftances it

has a very denfe one ; an inftance of which may
be feen below, in Experiment xxxi. In thofe

cafes the trickling down the arm may perhaps be

owing to fome circumftance in the orifice prevent-

ing its flowing in a full flream, or to a difference in

the tightnefs of the ligature, rather than to a weak

a£lion of the veffels. Or, although the fize be

occafioned by a ftrong (or fome particular mode of)

H adlion



gS An experimental Inquiry into

be explained from what is obferved in

the cafe related in Experiment xxvii ?

that is, in fuch inftances the veflels,

either from a febrile, or from fome other

oppreffion, a£t more weakly than they

do in the ordinary cafes of inflammation

;

by which means the lymph is not fuffi-

€iently attenuated to allow the red glo-

bules to fubfide before the coagulation

begins, and therefore the fize does not

appear, as in other cafes of inflammation

where there is no fuch oppreffion.

As air is found to coagulate the blood

and cold to thicken it, an objedion has

thence been made to the conclufiions from

ibme of the preceding experiments j and

ailion in the veflels, and therefore is removed by

weakening them, yet it may not always be re-

moved immediately on their being weakened. For

it may happen, that in fome cafes the lymph may
not be fo fufceptible of changes as in others ; or

when it has been very much attenuated it may not

again be thickened immediately, on the vefleb

aiiiing weakly.

it
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it has been fuppofed, that the changes

in the properties of the blood, that hap-

pen during the time of bleeding (which

I have attributed to a difi-'erence in the

adion of the vefiels) might poffibly be

owing merely to a difference in the ex-

pofition to the air, or to cold. For in-

ftance, fince the blood that trickles down
the arm feems to be more cooled than

that which flows in a full ftream, it has

thence been fuppofed, that its want of

fize, in thofe cafes, might be owdng to

the expofition to the air, which made it

coagiulate fooner, and to the cooling

which had thickened it, and thereby
'

prevented its red particles from fubfid-

ing fo that the fize fhould be formed.

This objection is indeed plaudble, and

to thofe who have not feen thefe experi-

ments, might at firft feenl fuflicient to

explain the appearance; but upon further

examination it will not be found to do

it fatisfadtorily. Thus, for example^

although it be true that air coagulates

the blood, and likewiie cools it, yet

H 3 there
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there are changes remarked in the pre-*

ceding experiments that cannot be

explained merely by a difference in the

expofition to the air: Thus, in Experi-

ment XXVII. the blood in the third cup

xvas thirty-five minutes in being com-

pletely coagulated, whilft that in the

fourth, although taken from the arm

only two minutes later, yet coagulated

in three minutes. Now no expofition

to the air, nor to cold, from the

blood's trickling down the arm, could

produce fuch a change. Of this I am
perfuaded from what I have obferved on

comparing the blood received into a cup,

with that which dropt on the plate which

held the cup ; for I have repeatedly feen

on thofe occafions, that the blood on the

plate, although it was fo much more cool-

ed and fo much more expofed to the air,

than that in the cup, yet inftead of coa-

gulating proportionably fooner, was later

in being coagulated. The following ex-

periment fliews this clearly.

EXPE-
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EXPERIMENT XXXL

A YOUNG woman with a violent in-

flammation in her eyes, was bled on the

5th of March, early in the mornings

before fhe had breakfafted, and whilft

fhe was complaining of a ficknefs at her

ftomach ; the blood followed the lancet

in a ftream, but immediately after it

only trickled down the arm, and con-

tinued to do fo during the w^hole of the

evacuation. About eight ounces of blood

were taken away into four velTels, viz.

into two cups and two faucers, in the fol-

lowing manner : A plate holding both

a cup and a faucer was held under the

arm, and the blood was firft received

into the faucer, to the quantity of a

fpoonful, then as much more was re-

ceived into the cup that flood by it;

then again the blood was fuffered to run

into the faucer, and afterwards into the

cup, and fo alternately till there was

H 3 about
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about two ounces in each, when they

were carefully fet down on a window

where the thermometer flood at 57^;

the plate was placed by them, and con-

tained about a fpoonful of blood, which

had miffed the faucer in the beginning of

the evacuation. Next, the fecond plate

was brought, and fome blood was received

firft into the cup and then into the faucer,

in the fame manner; and three portions

of blood w^cre fuflered to* drop at diffe-

rent times on the plate, each of them

about the breadth of a (hilling. Now, here,

according to the reafoning in the objec-

tions made to fome of the preceding

experiments, the blood in the faucers

having tv^ice as much furface as that in

the cups, ought to have coagulated in

half the time ; and that on the plates

ought, from the largenefs of the furface,

to have coagulated in much lefs time;

but juft the contrary happened; for the

blood in the. cups was firft completely

coagulated, that in the faucers next, and

that on the plates lateft of all. But,

as

J
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a^ the experiment feems curious, it may
be proper to give a more particular

detail of what was obferved.

On looking at the firft plate, at the

end of feven minutes after it was fet

dow^n on the window, the furface of the

blood in the cup was confiderably tran-

fparent, and a pellicle (that is the fur-

face beginning to coagulate) was formed

iip/)n it ; but no tranfparency was didin-

guiihable on that in the faucer, nor

could any pellicle, be obferved upon

drawing a pin through it, or through

that vv^hich had dropt upon the plate.

At the end of fifteen minutes the blood

in the cup and in the faucer were pretty

much coagulated, or had a thick pel-

licle, whilft none could yet be obferved

on that upon the plate. At the end

of fifty-five minutes that in the cup was

juft beginning to part with its ferum^

whilft the blood in the faucer was not

yet completely coagulated ; for on inclin-

H 4 ing
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ing it to one fide, a part of the blood

appeared^ fluid under the pellicle. That

on the plate was now coagulated. They

were all three fizy ; and the blood in

the faucer had a fize which feemed to be

as firm, and in as large a quantity, nearly,

as that in the cup; and the fize upon

the blood in the plate was thick enough

to be eafily diftinguifhed.

In the fecond plate, at the end of

feven minutes after being fet on the

window, both the blood in the cup and

in the faucer were beginning to coagu-

late ; and had a pellicle of a confiderable

thicknefs, and were both fizy : but no

pellicle appeared on any of the three

portions that had dropt on the plate. At

the end of fifteen minutes, that in the

cup was firmly jellied, that in the faucer

not quite fo much, and one of the fpots

on the plate was but juft beginning to

coagulate at its edge. At the end of

twenty-five minutes, the two laft fpots

were
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were ftill perfedly fluid, but in twenty-

eight minutes they were beginning to

coagulate; whilPc the blood in the cup

was now parting with its ferum. At

the end of fifty minutes a confiderable

quantity of ferum had feparated in the

cup, and the feparation was juft begin-

ning in the faucer.

This experiment was repeated on

another perfon's blood two days after,

in the prefence of Mr, Field and Mr-

Hendy, two ftudious gentlemen, at that

time living at the Middlefex Hofpital,

and the appearances were exad:ly fimi-

lar ; and it was evident to them that the

blood in the faucers was later in coagu-

lating than that in the cups, and that

on the plates (one of w^hich was of pew-

ter) was confiderably later in jellying

than that in the cups or in the faucers.

These experiments therefore fliew

clearly, that the differences in the pe-

riods
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riods of coagulation, and in the appear-

ance of fize upon the blood received into

the different cups in bleeding, cannot

be accounted for from a difference in the

expofition to air ; for here blood more ex-

pofed to the air than that is which trickles

down the arm, is found equally fizy,

and to be even later in coagulating than

blood lefs expofed.

As we have here obferved a new cir-

cumftance that appears remarkable, and

which at firfl fight feems not reconcilable

to fome of our conclufions, it may there-

fore be neceffary to examine it farther,

or to enquire. If air be a coagulant of

the blood (as we have endeavoured to

prove in the beginning of this Eflay)

how comes it that in this experiment

the blood was not coagulated propor-

tionably to its expofition to the air ?

This, I think, may be explained from

confidering another fad tliat was men-

tioned in the preceding pages, viz. that

I cold
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cold leflens the blood's tendency to coa-

gulation. The blood, therefore, in the

faucer, although it was more expofed to

the air, yet being more cooled than that

in the cup, was, for that reafon, later in

coagulating; and that on the plate,

which was moft expofed to the air, being

moft cooled, was thereforelateft of all.

But we may add, that although it be

evident from this experiment, that the

difference in the expofition to air, or to

cold, is not fufficient to explain the changes

which we fee produced upon the blood, in

fo little time as in the filling of a fmall

cup, ?fpecially Vv^hen thofe changes are fo

great as what are mentioned in Experi-

ment XXVII. (where the blood in 'one

cup was thirty-five minutes in coagu-

lating, and had a very thick fize, whilft

that taken aw^ay foon after, coagulated

in three minutes, and was without a fize)

yet, I think, that theefi^eds of air, and of

cold, are confiderable enough to deferve to

be
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be taken into the account in fome cafes,

where the changes on the blood are not fo

great. For as cold thickens the blood,

it is probable that in fome cafes where

the lymph is but little attenuated, and

where therefore, in the ordinary manner

of bleeding, there would have appeared

but very little fize, fuch blood, if more

expofed to the air fo as to be fooner

cooled, may thereby have the fmall de-

gree of attenuation counteracted, or

removed, and the red particles may be

prevented from fubfiding. So that al-

though in this experiment, where the

fize was thick, it appeared equally in the

faucer as in the cup, and even appeared

on the blood upon the plate
; yet, if we

repeat thefe experiments on a variety of

fubjects, it is probable, that we may
fometimes find the faucer without a fize,

whilft the cup has one ; for when the

lymph is but little attenuated a flight

caufe may thicken it again ; and its

being a little more cooled in the faucer

^nd
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and on the plate, may in fome cafes be

fufficient to preveilt the fize from appear-

ing.

It has likewife been fuggefled, that

poffibly there might be fome difference

in the orifice, from which the blood

flowed, to which its different appear-

ances in the feveral cups might be owing*

But there does not feem to be any

foundation for this objedion, and it may,

I think, be removed by a careful exami-

nation only of fome of thefe experiments,

particularly the 27th ; for there the

blood ran in a full ftream both into the

fecond cup and into the third, the orifice

being apparently unaltered, and yet

there was a great difference in the ap-

pearance of the blood : for that in the

third cup had a thick fize, but that in

the fecond had none. So that there does

not feem to be any circumftance at-

tending thefe experiments that can ex-

plain the changes produced upon the

blood



no An experimental Inquiry into

blood in the time of bleeding, excepting

that to which I have attributed it, ^uiz.

a change in the ftrength of the blood-

veflels, or in their mode of action; and

every obfervation I have yet made con-

firms me in that opinion.

A VERY eminent phyfician J, after

reading the firft edition of thefe fheets,

informed me, that from a fuggeftion

which he met with in ProfeiTor Simfon's

DifTertationSj^/iz. " That a ligature on the

*^ arm would produce a fize f
,'' he had

been for many years cautious how he took

any indications from this appearance of

the blood, and defired I w^ould endea-

vour to determine, by experiment, whe-

ther the ligature's being a longer or

fhorter time upon the arm, even in the

X Dr. Fothergill.

+ Dr. Simfon's obfervation is, that if a tight

ligature be made on the limb, and the vein opened

three hours after, a fize will be produced.

—

Vide Dc

Re Medicoy Dijfert, ill. Stdl. 38. p. 112.

ordinary



the Properties of the Blood. iii

ordinary way of bleeding, might not

influence this appearance of the blood.

And accordingly in the prefence of

Dr. Drummond, Mr. Field, Mr. Hendy,

and Mr. Cockfon, I made the following

experiment

:

EXPERIMENT XXXII.

On the 9th of Odober, I tied up

both the arms of a healthy young man
with a degree of tightnefs fufficient to

make the veins fwell and become turgid,

whilft the pulfe remained free; a vein in

one arm was opened immediately after

making the ligature, and an ounce of

blood was received into a cup. I chofe

to take away fo fmall a quantity that

there might be the lefs probability of

producing any change upon the blood by

weakening the body. The ligature was

left upon the other arm for an hour,

which made the veins very turgid, and

likewife made the perfon complain of a

ftiffnefs
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ftiffnefs in his fore-arm ; the artery in

his wrift being felt all the time, but lefs

diftindly than in the other arm which

was without a ligature. At the end of

an hour this vein was opened, the orifice

was large, and an ounce of blood was

taken away. Upon attending carefully

to each cup, it did appear that the liga-

ture had produced fome change ; for in

the firft place, the blood which had been

fo long detained in the arm by the liga-

ture was darker coloured, or blackifh,

whilfl that from the other arm was more

florid, even at its firft running from the

vein. 2dly, The blood that had been fo

long in the arm was rather later in being

coagulated ; for it did not begin to part

with its Jcruyn till at the end of thirty-

feven minutes after puncturing the vein;

whilft in the other the coagulation was

completed, and \htfcrum was beginning

to ooze out in thirty minutes, sdly,

The blood which was firft taken away

w^as without a fize, whilft that which had

been fo long in the other arm had a fmall

fpot
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fpot about the breadth of a filver

penny, and did not cover a twentieth

part of the furface.

From this experiment, therefore, it

would feem, that a ligature long con-

tinued may produce a fize, agreeably to

Dr. Simfon's obfervation, but then it

will probably be only in fmall quantity.

The fame learned gentleman, on

being informed of the refult of this

experiment, ingenioufly fuggefted, that

the quantity of blood which I had taken

away might perhaps be too little to make

the experiment decifive ; for, as only

one ounce of blood had been taken from,

each arm, all that blood might be fup-

pofed to have been contained in the veins

themfelves; and as it was more pro-

bable' that the difpofition to fize took

place in the arteries, a larger quantity

fhould be taken away, in order to judge

whether the blood in the arteries had not

been changed by the veins of thearm being

I fo
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fo long compreffed. The experiment

was, therefore, repeated upon the fame

perfon, on the 7th of March, Mr. Field

and Mr. Kendy affifting me as before^

and we obferved as follows

:

EXPERIMENT XXXIIL

The blood from the arm firft opened

was in quantity about ten drachms, had

no fize, but was late in being completely

coagulated. The pellicle firft appeared

on its furface fix minutes after opening

the vein, and at the end of fifteen mi-

Butes a confiderable quantity of the blood

was ftill fluid; but in thirty-four mi-

nutes it was completely coagulated.

Thc/enim did not begin to ooze out till

at the end of fifty minutes.

After the other arm had httn tied

tip an hour, the vein was opened, and

about ten drachms of blood were received

into the firft cup ; as much more into a

fccond ;
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fecond ; and about an ounce and an half

upon a pewter plate; and about two

ounces and an half into a third cup (hi

all fix ounces and an half) and it Was

obferved, that the blood in the third cup

and that in the fecond coagulated in

about twenty minutes, and the ferum

began to ooze out in tw^enty-five minutes

after opening the vein ; the blood on the

plate was later in coagulating, and none

of thefe portions of blood had the leaft

appearance of fize. But the blood in the

firft cup was confiderably the lateft in

jellying ; for at the end of twenty-five

minutes a large quantity was ftill fluid

under the pellicle, and even at the end

of fifty minutes, the coagulation was in-

complete. This blood feemed to have

rather more fize than that in the former

experiment, but it was not colleded at

one part, but was difFufed over the fur-

face, and appeared in fpots not bigger

than pins heads.

I % The
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The refult therefore of this experr-

merit was fimilar to the preceding. The
ligature long continued produced a fize^

but m frnall quantity; and therefore it

does not appear probable, that, when

the ligature has been only a few minutes

on the arm (as is the cafe in the ordinary

manner of bleeding) it can deferve to be

taken into the account, when we judge

of the difeafe, or of the indications of

cure from the appearance of the fize

:

efpecially when it is confidered, that the

blood on which thefe experiments were

made was very favourably circumftanced

for Dr. Simfon's opinion ; that is, it was

from a patient who feemed to be pletho-

ric, by the blood which was firft taken

away not jellying in lefs than thirty, and

thirty-four minutes, which is later than

ordinary, as appears from what is ob*

ferved above, page the 40th ; \jrhere we
found, that the blood of people in health

commonly jellies in fcven or eight mi-

nutes.

As
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As many of thefe experiments fhew

how eafily the difpofition of the lymph

to coagulate can be altered, even by

flight changes, as it would feem, in the

Hate of the blood-veflels, they help us

to explain how it Ihould happen, that

the blood, in fome difeafes, is found

without this property of jellying ; an

inftance of which is mentioned by Mon£
de Senac ^ ; another was obferved by

the learned profeflbr Cullen ; and a third

I faw lately by the frivour of Dr. Huck

and the phyficians of the Britifh lying-in

hofpital, who, having bled a woman in

a fever that came on foon after delivery,

found her blood did not coagulate on

being expofed to the air, but appeared

like a mixture of the red globules and

ferum only, the globules having fubfided

to the bottom in the form of a powder.

She died three days after, and, upon

opening her, we found the blood had

coagulated in her veifels after death, and

* Traite diL Cccur, Tom, 2. p. 129*

I 3 that
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that a tough white polypus was formed

in each auricle of the heart, one of

which I have now by me. I examined

the blood taken away before fhe died, and

found, on expofing it properly to heat,

that it did not coagulate fooner than fe^

rum commonly does, nor u^der i6o^ ; fo

that it is probable, that, at the time fhe

was bled, her blood either was without

the coagulable lymph, or its properties

were changed.

After a blow or contufion, the blood

now and then burfts from the veffels into

the cellular membrane, fometimes form-

ing an ecchymofis^ and fometimes a tu-

mor, and it is a queflion with fome,

whether fuch blood coagulates or not;

but that it coagulates in moft of thefe

cafes, is proved by opening fuch tumors.

Yet it has likewife been obferved, that

now and then thefe tumors have been at-

tended with a flu6luation, and that, after

fome time, their contents have been ab-

forbed,
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forbed, and it has alfo been found, that,

upon opening fome of them, even feveral

weeks after the accident, the blood was

fluid. In fuch cafes the blood had pro-

bably undergone a change fimilar to what

was .obferved to take place in fome of

the preceding experiments, that is, the

lymph had been deprived of its property

ofcoagulating, in paffing from the blood-

veflels into the tumor : a circumftance,

which, how remarkable foever it may
appear, agrees with what we have above

obferved of the lymph, whofe proper-

ties feemed to vary with the Hate of the

blood-velTels.

4 CHAP.
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^^^^^^^^'^'^^<^^^<^^^^^^^^

C H A P. V.

Containing a recapitulation of the prin--

cipal fach and conclujions that are

mentioned in the preceding pages.

TH E reparation of the blood into

crajfamentum and ferumy in a

given time, appears to be in proportion

as the heat in which it ftands is nearer

to that of the human body. The heat

in which the blood is kept fhould there-

fore be attended to, when v/e draw in--

ferences from the proportions of thefe

two parts.

The florid colour of the furface of

the crajfamentum feems to be owing to

the ain The venous blood, in paffing

through
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through the lungs, has a fimilar change

produced upon it, or becomes more florid

by the time it gets into the arteries ; and

this florid colour is again loft in paffing

from the fmall arteries into the veins,

efpecially if the perfon be in health.

But fometimes in difeafes it does not

undergo this change, but comes florid

out of the veins.

Neutral falts, on being mixed with

the blood out of the body, make it more

florid : they likevv^ife, if ufed in great

quantity, prevent its coagulation Vv^hea

expofed to the air, and fome of them

allow the lymph to be precipitated, or to

jelly on being diluted with w^ater. But

we are not to conclude from thence, that

they would produce the fame efteds

when ufed as medicines ; for then they

are only given in fmall quantities, and

may have their properties changed by

the digeftive organs, before they are

mixed v^ith the blood. And as they are

snofl of theui cooling and fedativj, they

produce
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produce naufea and languor of the flo-

mach^ and leflen the force of the vafcu-

lar fyllem. And as the properties of the

blood feem to depend on the adion of the

veflels, thefe falts may thus, by afFeding

the veflels, produce changes on the blood

very different from what might have

been fufpeded, from obferving what

takes place when a large quantity of

them is mixed with the blood out of the

body.

The blood Is not coagulated (I do not

mean thickened, for it is indeed thickened)

by cold, but on the contrary, has its

difpofition to coagulate lefTened, and

even entirely taken off, if the expofition

to cold be long continued. When there-

fore the blood in the bafon jellies, it is

not the cold that produces this effedt,

nor is it the want of motion ; for al-

though the blood by being at Teft will

jelly at laft, yet it will not do it in the

time the coagulation takes place in the

bafon J
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bafon; which in the blood of healthy

perfons is in feven or eight minutes after

being received from the vein. The coa-

gulation of the blood in the bafon is

therefore probably owing to the air.

When the blood is at reft in the body,

it will at laft coagulate merely for want

of motion; but this coagulation takes

place with different appearances from

that of the blood in a bafon, for it be-

gins in ten or fifteen minutes, and is not

completed in three or four hours ; whilfl:

the blood of the fame animal, taken out

of the veins, and expofed to air, will

begin to jelly in three or four minutes,

and will be completely jellied in feven or

eight.

The efFed that air has upon the blood

is not immediate on its application, but

takes place fooner or later, in different

Gircumftances of health ; in fome cafes

the blood is coagulated in a few feconds

^ after
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after it has been expofed to the air, in

others not in lefs than an hour and an

half, or perhaps more, as appears from

Experiment XIV.

The inflammatory cruft or fize is not

a new-formed fubftance, but is merely

the coagulable lymph feparated from the

refl of the blood. This feparation feems

to be occafioned by the lymph's being

attenuated, by which means the red

particles foon fettle to the bottom, and

leave the furface of the blood tranfparent

;

and this tranfparent part being a mixture

of the coagulable lymph and the ferum,

the former coagulates on its furface

\yhere, in contad with the air, and the

difpofition to coagulate being likewife

diminilhed, the blood remains a long

time fluid, and thereby gives time for

the pellicle formed on its furface to attrad;

the reft: of the lymph, and to colled it at

the top, leaving the bottom of the cake

proportionably fofter. The fize there-

fore
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fore is thicker, and denfer, in proportion

as the lymph is thinned, and is lefs dif-

pofed to concrete. But it is not a certaia

fign of inflammation, and does not ap-

pear to be the caufe of that difeafe, but

only its efFed.

But the mofl remarkable conclufioa

that thefe experiments have led to, is,

that the properties of the blood depend

on the ftate of the blood-veflels, or that

they have a plaftic power over it, fo as

to be able to change its properties in a

very fhort time. The novelty of this

opinion, and the difficulty of conceiving

how the veflels fhould have fo remarkable

a power, has made fome objed to the

conclufion, who had not well confidered

all the fafts from which it was deduced.

I fhall here therefore fum up thefe

fads.

That the blood-veflels, by their

ftronger or weaker adion, can change

the properties of the lymph, even in the

fhort



12(5^ An experimental Inquiry into

fhort time fpent in -filling the different

cups in bleeding, is firft inferred from

Experiment XIX. where the blood in

the firft cup had a fize, whilft that in the

others had none. Now as this want of

fize in the laft cups was owing to the

lymph's having by this time become

thicker, and to its being more difpofed

to coagulate, and no other circumftance

being obferved that could account for this

alteration (for the difi^erence in the ex-

pofition to cold, or to air, even then,

appeared inadequate to the effedt, and

are now proved to be fo by Expe-

riment XXXI.) I concluded, that

it was entirely owing to an altera-

tion in the ftrength with which the

Teflels a£ted upon the biood. And to

this opinion I was led by the well-

known fa6t, that bleeding weakens the

body; and as bleeding, which weakens

the body, had here removed the fize, by

thickening the lymph, and by difpofing

it more to coagulate, I thence inferred

that
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that it was by its weakening the body,

or the action of the veflels, that it had

produced thofe changes on the lymph.

The confideration of what takes place in

inflammations confirmed me in this opi-

nion ; for in them the blood-veflels are

known to ad; more ftrongly, and it is

proved above, that the lymph is pro-

portionably thinned, and has its dif-

pofition to coagulate proportionably dr-

minifhed.

And this opinion was further ftrength-

ened, by obferving what occurs when an

animal is bled to death, or when the

veflels are ading with the lowefl: degree

of ftrength ; for here it was found, that

in proportion as the ftrength of the ani-

mal was reduced, the blood was more and

more difpofed to coagulate.

And having thus obferved the con-

nection between the alterations in the

lymph, and changes in th^ ftrength of

the
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the blood 'Veffels, in thefe cafes, I next

inferred, there might be the fame corre-

fpondence, even in others where the

changes in the properties of the lymph

are more fadden, as in Experiment

XXVII. where there was no fize in the

firft cup, but a thick one in the third

;

and even this cafe, when carefully exa-

mined, confirmed the inference ; for the

blood-veflfels w^ere found to be acting

with different degrees of ftrength, at the

very time that the lymph was found to

have different properties. And the

only difficulty that remained here, was

to explain how it fhould happen, that

the firft cup, contrary to what in gene-

ral takes place, fhould have its blood

coagulated in lefs time than the fecond

or third ; and this I concluded was owing

to fome febrile caufe, affeding or oppref-

fing the patient; in which conclufion I

am confirmed by the faO: admitted

amongft phyficians, that the pulfe is

frequently oppreffed in inflammatory

diforders,
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diforders, and rifes in ftrength in pro-

iportion as blood is taken away.

From this conclufion I went further,

and conjedured that even temporary ex- ^

ertions of ftrength in the blood-veffels

might alter the properties of the lymph

;

to which opinion I was led by having

obferved the blood fizy in the cafe men-

tioned in Experiment XX. where great

weaknefs foon followed the evacuation;

and likewife from having obferved^ that

the ftruggles of dying Iheep feemed to al-

ter the lymph.

So that upon the whole, the opinion

agrees with all the appearances, and

is fupported by all the differences in

ftrength that occur in the various de-

viations from the ftandard of health

:

for when the veflels ad: more ftrongly

than they do in health, the lymph is pro-

portionably more thinned, and is lefs

difpofed to concrete ; and when the vef-

K , fels
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fels 2i^ more weakly than in health,

then the lymph is proportionably thick-

ened, and is more ready to concrete. Is

it not therefore probable, that the dif-

ferences we obferve in the thicknefs or

thinnefs of the lymph, and in its being

more or lefs difpofed to coagulate, are

owing to thefe differences in the ftrength

of the blood-veffels ? For fuch alterations

in the iflrength of the blood-veffels are al-

ways conneded with thofe of the lymph,

and we can obferve no other circum-

llance connected with thofe- changes of

the lymph that can at all explain them.

And although it mufl be admitted,

that it is very difficult to conceive

how the blood-vefiels fhould do this,

yet I fhould hope that ingenious men

would not merely on that account rejed:

my conclufion ; but would confider, that

as it is deduced from a number of ex-

periments, as it agrees with all the

appearances, and as it leads to an ex-

planation
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planation of many of them which

we cannot otherwife account for; it

may be well founded ahhough it be dif-

ficult to be conceived. For there may be

powers in the animal oeconomy that are

not yet dreamt of in our philofophy.

This obfervation of the properties of

the blood depending on the ftate of the

veffels, befides explaining many morbid

appearances, leads to a further appli-

cation; for we may thence be led to

advance more rational and more certain

rules for the treatment of hemorrhages*

For as hemorrhages feem to be flop-

ped, partly by a contraction of the

bleeding orifices, and partly by the

coagulation of the blood, and as the

difpofition of the blood to coagulate is

increafed by weakening the body, and

likewife the contraction of the bleeding

orifices is promoted by the fame means,

it is therefore evident, that the medicines

to be ufed, fhould be fuch as cool the

K 2 body^
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body, and leffeii the force of the circula-

tion; and experience teaches us, that

fuch are the moft efficacious.

It Hkewife lliews, that all agitation of

mind, and all bodily motion fhould as

much as poffible be prevented ; becaufe

they increafe the force of the circulation,

and are thence unfavourable to the flop*

ping of the hemorrhage. But that languor

and faintnefs being favourable to the coa-

gulation of the blood, and to the contrac-

tion of the bleeding orifices, fliould not,

be counteradied by ftimulating medicines,

but on the contrary {hould be encouraged.

And as evacuations weaken the body

more w^hen they are fudden, we fee a

reafon why blood-letting fhould be ad-

vifable in hemorrhages, and why a large

orifice fhould be preferable to a fmall

one, when we want to produce that lan-

guor or faintnefs, or that weak adion of

the vefTels, fo ufeful for the flopping of

the hemorrhage.

Before
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Before we conclude, it may be

added, that the practice here propofed

is far from being new or uncommon;

but as fome have recommended oppofite

methods, and both parties have ap-

pealed to experience, where authority

fo equally balances authority, the young

pradlitioner muft be at a lofs which to

follow, and for want of principles to

diredt his choice, may frequently adopt

the worft practice : witnefs the ufe

of port-wine> and other ftimulating

aftringents, which is fo very common
in moft parts of England.

Kb c h a p.
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c$o*cJ:c$:c^c3SooJocSdc5cc3^c$oc$dc$^

CHAP. VI.

Of the Serum of the bloody and particu--

larly of the milk-like Serum.

TH E feriim^ when feparated from

the crajfamentuniy by letting the

blood reft in the bafon into which it is

received, is a fluid, apparently homo-

geneous and tranfparent ; of a yel-

lowifh colour, faltifh to the tafte, in

confiftence thicker than water, and its

fpecific gravity, according to Dr, Jurin,

is to water as 1030 to 1000 *.

* Phi'lof. Tranf. No. 361.

When
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When chemically examined xhtferum

is found to confift of a mucilaginous

fubftance, which is diffolved in a water

that contains a fmall quantity of neutral

falts. The mucilaginous fubftance of

the ferum agrees with the coagulable

lymph of the blood in being fixed or

coagulated by heat ; but the degree

neceflary for the coagulation of the

ferum is greater than that which is ne-

ceffary for fixing the lym.ph, for the

lymph is coagulated by a heat between

114 and 120-i degrees of Fahrenheit's

thermometer ; (fee Experiment IX.)

whilft they^rz/;;^ requires 160^ to coagu-

late it : (fee Experiment X.)

But the degree of heat neceflary for

their coagulation, is not the only cir-

cumflance in which the lymph diff^ers

from the mucilage of the ferum; they

differ more remarkably in the former

coagulating when expofed to air, whilft

the fenun undergoes no fuch change,

K 4 When
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When the feriim is coagulated by

heat, a watery fluid can be prefled out

of -it; and this fluid the learned M. de

Senac diftinguifhes by the name of

Serofity,

This ferofity contains the neutral

falts of the blood, and although it has

been expofed to the heat of boiling wa-

ter, yet it ftill contains a part of the

mucilaginous fubftance, which is com-

bined with the water in fuch a manner

as not to be coagulated by the heat of

boiling water, till a part of the water is

evaporated by boiling ; and then it coa-

gulates and appears not very much un-

like the mucus fpit up from the afpera

arteria in a morning.

When the mucilaginous part of the.

ferum has been coagulated by heat, it

cannot again be diflblved in the Serofity,

pxcept by putrefadion or by the addition

pf fome chemical fubftance, and then

it
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it differs from what it was before, par-

ticularly in its not being coagulable by

heat*

But if the ferum be expofed to a lefs

degree of heat than is required for its

coagulation, for example, to that of

100*^, it is gradually infpiflated into a

brownifh, folid mafs, and this mafs

can readily be dilTolved again merely

by the addition of water ; and the ferum

feems to poffefe the fame properties that

it did before, particularly it is capable of

being coagulated by heat. But care muft

be taken not to add more water than it

had loft, for if more be added than

was evaporated, it alters its properties of

coagulation*

In this circumftance of being infpif-^

fated, and again rendered diflblvable in

water, the ferum agrees with the white

of an egg fj but differs from the coagu-

t See Newman's Chemiftry, Seft. IX,

lable
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lable lymph, which even when mixed

with a neutral fait, (viz. true Glauber's

fait) cannot be infpiffated, and diflblved

again without coagulation.

If frcihferum be diluted with an equal

quantity of water, and then expofed to

heat, it does not coagulate in that of

160^5 as when undiluted, nor even in

the heat of boiling water, as I have

lately obferved, but it can now be boiled

without immediately coagulating. And

as the water evaporates, a pellicle is

formed on the furface, which becomes

thicker and thicker as the evaporation

advances. This pellicle feems to be the

mucilage coagulated, for it cannot again

be diflblved in water like the infpiflated

Jerum.

Milk, when boiled, has its mucilage

or coagulable part feparated in like man-

ner, in the form of a pellicle, in pro-

portion as the evaporation takes place.

7 And
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And both milk and ferum, whether

diluted or not, agree in being coagulated

by rennet ^\ when expofed to heat. So

that milk feems to be made of the mu-

cilaginous part of the feriim^ or is a

diluted ferum^ with the addition of an

expreffed oil, or with a faccharine fub-

jflance inftead of the neutral falts.

But although there is an analogy

between milk and diluted ferum^ in the

circumftance of coagulation* yet they

differ in another ; namely, diluted T^rz^;^

can by a moderate heat be infpiflated

without coagulating, or forming any

pellicle on its furface, but if milk be

expofed to the fame heat, it is not in-

fpiflated fo completely; for a pellicle is

formed on its furface, in proportion as

the evaporation takes place, and this

pellicle feems to be as perfectly coagu--

* Which is an infufion of the 4th ftomach or

the abomafus of a calf.

lated
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lated as if the milk had been expofed ta

a boiling heat ; for it will not diffolve

again merely by adding water, as infpif-

fsiicd/erum does.

Serum, therefore, by being diluted,

comes near to milk in the circumftance

of its coagulation. But the coagulable

lymph cannot, by any art yet difcovered,

be made exadlly to refembley^r;^;;;?.

The mixture with neutral falts

makes it indeed fo far approach to the

nature offerum^ as not to be coagulated

by expofition to the air ; but it does not

alter fo confiderably its property of coa-

gulating by heat, for the mixture with

Glauber's falts (in Experiment VII.)

coagulated at 125^; and, I believe,

would coagulate in a heat of 1 2 3^, if long

expofed to it ; whilfl the pure coagulable

lymph is fixed between 114^ and i^o^,

and the ferum not under 160 degrees of

Fahrenheit's thermometer.

Of
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Of the ivhite Serum*

Although theferum of human blood

be naturally tranfparent, and a little

yellowifh, yet it is frequently found to

have the appearance of whey, and fome-

times to have vs^hite ftreaks fwimming

on its furface like a cream, and now and

then to be as white as milk, whilft the

CQagulum is as red as ufual. In all thefe

three cafes of whitenefs, I have examined

it in a microfcope with a pretty large

magnifier, and have found it to contain a

number of very fmall globules, although

naturally, when tranfparent, no globules

can be obferved in it, notwithftanding

what has been affirmed by fome authors^

Thefe globules differ from the red par-

ticles (improperly called globules) in their

fize, which is much fmaller; and like-

wife in their fhape, which is fpherical,

whilft the red particles are flat. They

agree more with the globules of milk.

I have
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1 have compared them with thofe of

woman's milk, and have found, that an

the milk the globules are of different

fizes, fome being three or four times as

large as others, and the fmalleft little

more than juft vifible, when viewed

with a lens of ^'-3- of an inch focus, whilft

thofe of the white Jerum are more regu-

lar, and are all of them about the fize

of the fmalleft globules of milk. Of
this white ferum I have met with the

following inftances in books. In Tul-

pius, one inftance ''% in Morgagni two t,

in the Philofophical Tranfadions fome

inftances J, in Sckenckius's Obfervation^

two cafes are related from other authors |[.

I have likewife heard of the fame ap-

pearance having been obfcrved by the

learned Sir John Pringle/Dr. Pitcairn,

* Tulp. Ob. 1. I. cap. 58.

f Morgagni, Ep. xlix. Art. 12.

X Phllofoph. Traiifafl:. N^ 100, and 44?.

h ^
II

Sckenckij Obf. lib

Dr.
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Dr. Hunter, Dr. Watfon, Dr. Brom^

field, Dr. Garthfhore, and Dr. Fother-

gil of Northampton. And other in-

ftances have lately occurred to perfons

of my acquaintance, who have favoured

me with a fliort account of them.

Mr. French, apothecary in St. Al-

ban-Street, having informed me, that he

had Tome blood bye him, taken from a

woman the day before, whofe ferum was

as white as milk; he favoured me with

a fmall quantity of it for examination,

and with it the following particulars of

the cafe. " Mary Rider^ about twenty-

*' five years of age, of a frefh com-

f^ plexion, and luily, has not had her

" menfes for thefe feven months. She

" difcharges blood fometimes by yomit-

*^ ing, and fometimes by fi:ool; com^
*' plains of a pain in her left fide, and
*' in her ftomach : fhe has an inclination

^' to eat, but when fhe tries, fhe foon

*' after loathes her food. She com-
" plains of great laffitude and fleepinefs;

'' her



144 ^^ experimental Inquiry into

** her pulfe is ninety-five in a minute*

^' She has been bled twelve times within

" thefe fix months, and every time the

*' ferum was as white asmilk.'*

•

Mr. Robertson, apothecary in Earl-

tStreet, acquainted me, that '' Mr. Her-
*' bert, a publican, of about thirty-five

" years of age, and corpulent, had been
^' fubjed to a bleeding at the nofe, to

^' the piles, and to fuch profufe fweats in

" the night, as to be frequently obliged

*' to change his lliirt in the morning
*' before he got out of bed, but that, for

*' feme t^me paft, his fweats had ceafed^

*^ That, on September the 23d, he was
^'^ feized" with a bleeding at his nofe,

*' which had been preceded by a pain in

*' hjs head for two or three days. That
" his bleeding continued till he had loft

" about two pounds of blood, and then

*' ftopt ; and that the ferum of his blood

*^ was as white as milk. That at ten

^' o'clock the fame night, the hemorrhage

*^ returned, and he loft a confiderable

'^ quantity J
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^^ quantity; neverthelefs, it was thought
** proper to take fixteen ounces of blood

^' from his arm, during which evacua-

*' tion he fainted, but his bleeding at the

nofe ftopt. That the /eru?n of this laft

blood was likewlfe very white* That

on the ^5th, in the morning, he again

complained of a pain in his head, and
*' about ten o'clock his nofe began to

" bleed again ; but the ftrurn now ap-

^^ peared no whiter than whey. That
*' he continued to lofe blood dufijig moll

part of the night, fo that it was fup-

pofed he could not lofe lefs than two

or three pounds, the ferum all this

time being a little whitifli, but fo little,

" that the bottom of the vs^fTel in which

" it flood could now be feen through it.

" That his bleeding returned repeatedly

'' till the third of Odober, when it

'^ entirely llopt, the ferum having be-

" come more tranfparent towards the

'' laft/^

L Mr.
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Mr. Eustace, apothecary in Jer-

myn-'Street, fent me a phial of white

ferum from one of his patients, by trade

a butcher, " This man," he told me,

*' was tall, of a ftrong make, a hard

*' drinker, fubjed to puke every morn-
^' ing, took little food, fweated a good

^' deal, but did not wafte in his fiefh.

^* He w^as bled for a flight ajihma to

*^ which he was fubjed, and of which
*' he had always been relieved by bleed-

" ing. In other refpeds he was in a

'' good ftate of health, fo as to follow

*^ his bufinefs without much inconve-

^' nience.''

Besides- thefe cafes, my friend Mr.

Lambert, furgeon at Newcaftle upon

Tyne, told mc, '' that he had a patient

^^ fome years ago with a violent rheu-

" matic pain in his hip, whom he was
" obliged to bleed thrice, and every time

'^ his ferum was as white as milk, but

" the coagulum of its natural colour.

'' This
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'^ This gentleman,'^ Mr. Lambert addsj

** was a free liver, of a full make, but

" rather miifcular than corpulent, and
*^ remarkable for being a great walker/^

When I firft faw this unufual colour

of the feruniy I was inclined to adopt

the opinion of thofe who have attempted

to explain it by the patient's being bled

foon after a meal, or before the chyle

was converted into blood. But after-

wards, on confidering the cafes above

related, I found this could by no means

be the caufe, as none of thefe patients

had taken a fufficient quantity of food to

occafion this appearance; on the con-

trary, mofi of them had a bad appetite,

and had taken remarkably little food,

and were fubjeit to vomitings. I there-

fore concluded it was owing to fomething

elfe, and what confirmed me in this

opinion, was an obfervation I had re^

peatedly made in diffedling geefe, whofe

ferum I had frequently feen white, whilft

L 2 theit
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their chyle was tranfparent; although

they had been killed only three or four

hours after eating. And as the white-

nefs, in all the cafes that I examined, was.

owing to a quantity of fmall globules

like thofe ofmilk (which are known to be

oily) I concluded that thefe in the human

ferum^ when white, were oily likewife,

and recolieding to have read fomewhere-

of an experiment by which butter had

been got from fuch human T^rz^;;^, I tried,

by agitating fome of It a little diluted, to

feparate its oil, or to churn it, but with-

out fuccefs. I then infpiflated fome of

it to drynefs, and compared it with the

natural ferum of human blood prepared

in the fame way, and found it lefs tena-

cious, and much more inflammable;

and when thus dried, its oil oozed out

fo much as to make the paper in which

it was kept grcafy. Another portion of

this white ferum being kept fome days,

putrefied, and when putrid, it jellied as

milk does when become fourj but it

differed
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.differed from milk, in being extremely

foetid.

' Now, as the white globules appear

from thefe experiments to be of an oily

nature, and as it is improbable, from thefe

patients having taken little food, and

from the tranfparency of the chyle in

birds, that this whitenefs of the ferum

fliould be owing to unafTimulated chyle,

accumulated in the blood-vQfTels ; we

muft therefore believe it to be owing to

fome other caufe. And as we know there

is a confiderable quantity of oil laid up in

the cellular fubftance of animals, which is

occafionally re-abforbed, is it not rnoft

probable that this curious appearance

was, in the abovementioned cafes, owning

to fuch a re-abforption ? And as all thefe

patients had fymptoms of 2i plethora^ and

were relieved either by fpontaneous he-

morrhages, or by blood-letting, is it not

probable, that, to whatever purpofe the

oil is applied in the body after it is re-

L 3 abforbed
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abforbed from the cellular membrane, in

thefe patients it had been re-abforbed

fafter than it was applied, and by that

means was accumulated in their blood-

vefTels ? This conjedure feems to be

confirmed, from confidering that in moft

of thefe cafes the people were inclined to

corpulency, and that two ^ of them la-

boured under a ftoppage of a natural

evacuation *<>

Another conclufion which thefe

obfervations lead us to, is, that fmce

the chyle of the birds which I difTeded

was not white, but tranfparent, at what-

ever time after eating it was examined,

* Although it appears probable that the white-

nefs vof the feru?n in the above-mentioned cafes was

not owing to the chyle, yet 1 would not conclude

that the chyle does not in the human fubjedl occa-

fionally colour the ferum. We frequently obferve

the ferwn of fuch people as are bled a few hours

after a meal, a Uttle turbid, like whey, which I

believe may be owing to the chyle. But if the

rnilk-likc ferum was occafioned by a full meal, it is

likely wc fliould cftener fee it than we do,

It
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It follows, that the fat (in thefe animals

at lead) is not merely the oily part of

the chyle or of the food ; but is a new

fubftance, or a new combination of the

principles or elements, which is made

probably in the fecretory organs of the

adipofe membrane : the form of oil be-

ing made ufe of by Nature in preference

to any other for the nutritious fubftance

of the body, from its being the leaft

liable to putrefadion, and from its con-

taining the greateft quantity of nourifh-

ment in the leaft bulk. This circumftance

was clearly proved by my valuable and

ingenious friend the late Dr. Stark, who^

in a courfe of curious experiments, made

by weighing himfelf after living for fome

time on different forts of food, difcovered

that a lefs quantity of fuet was fufficient

to make up for the wafte of his body,

than of any other fort of ordinary food

;

gind that, when compared with the lean

part of meat, its nutritive power was, at

leaft, as three to one.

L 4 i MAY
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I MAY here add another circumftance

that occurred to me when I firft thought

on this fubjed:, which is, that fince we

believe the oil, or animal fat, is re-ab-

forbed from the adipofe membrane to

ferve for nourifhnient to the body; and

as fome of the patients (whofe cafes have

been related above) could not take food,

the re-abforption therefore of this oil

might not be fo much the caufe, as the

efFeds of the diforder under which they

then laboured : or, in other words, that

upon fome defed in the digeftive organs,

the powers of nature drew from their

magazines of oil in the adipofe mem-
brane, a fupply of that fluid then per-

haps neceffary for the ufe of the body.

In order to clear up this point, I thought

it would be a fatisfadory experiment, to

compare the ferum of the blood of ani-

mals at different periods after feeding

them. For, if the re-abforption of the

oil was merely to make up for the want

pf other food, or, if \\\tferum was white

merely
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pierely from a greater quantity of oil

being taken up in order to fupply the

wants of the body, then theferum ought

to be whiteft in the animal kept longeft

without food, or whofe body was moft

in want. And as I had found that geefe

had very commonly this white ferum^

though their chyle was tranfparent, I

chofe to make the experiment on them.

I therefore took two of them that were

very hungry, and feeding both of them

with oats, one I killed four hours after,

when I knew a part of the oats were

undigefted ; and upon examining the

blood, I found the feriim whitifh, and

full of fmall globules ; on its being fuf-

fered to ftand a little time, the white

part afcended to the furface like a cream.

The other was killed forty-eight hours

after eating, when its ftomach was found

empty, and the/erum of its blood quite

tranfpareiit, and without any cream rifing

to the furface, or any appearance of

fmall globules, when examined with the

ipicrofcope. Now, this experiment

feemed
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feemed to me decifive, and to point out

clearly, that the whitenefs of the/erum

was not occafioned merely by the body

being in want of food, and therefore,

drawing the oil from its magazines;

bec^ufe here the animal moft in want of

food had hsferum lead white; but was

occafioned by the fat*s being re-abforbed

fafler than it was ufed (from its place

being fupplied by the frefh chyle) an4

thence was accumulated in the blood-

vefTels, fo as to give whitenefs to the

Jerum. And from the fame obfervation

it likewife appears probable, that the

great re-abforption, and the accumula-

tion of the fat in the veflels of the pie-?

thoric patients above-mentioned, was the

caufe of their want of appetite, and of

their other complaints, and not the effedl

of them.

May not therefore a too great re-abr

forption of the fat, and its accumulation

in the blood-veffels, be now admitted a?

the caufe of one fpecics of a plethora ^

7 A^^D
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And may it not likewife be ufeful in

Ibme complaints of the ftomach, to attend

to the whitenefs of xhtferum ? For, al-

though fat be a fubftance little liable to

difeafe, yet it may perhaps be fometimes

fo vitiated or may fo incommode nature,

that llie may be obliged to take it up from

her magazines, agd to ufe it, or to throw

it out of the body. Whilft this is doing, a

ficknefs of the ftomach, and want of ap-

petite, may be indications of fulnefs; and

therefore, inftead of wanting remedies to

ftrengthen the ftomach, may require

bleeding, and other evacuations.

APPENDIX,
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AN account of the Lymphatic Syf-

tem in Birds, Fifh, and Turtle,

was given to the .Public in the Philofo-

phical Tranfa£tions, vol. Iviii. and lix.

for which communications the Royal

Society has fmce honoured me with their

gold medal. Thefe difcoveries Profeflbr

Monro claimed, in a letter read before

that moft refpedable body on the 19th

of January 1769; and has fmce perfifted

in that claim, in a pamphlet called, A
State of Fads, &c. printed at Edinburgh

1770. Now, as both that letter and the

pamphlet muft of courfe have been feen

by many who know not what can be

urged againft them, I think it but a duty

I owe my own charader, to lay before

the



i6o APPENDIX.
the Public the proofs I have colle£tect of

their infufficiency to procure Profeflbr

Monro the credit of having anticipated

me in thofe dilcoveries ; and, I hope^

that although in doing this I jfhall tref-

pafs on the time and patience of the

reader, yet it will be fome excufe for

me, that I had endeavoured, as much as

could be expected on my part, to fettle

the difpute without troubling the Public

with it.

As ProfefTor Monro has, in this pam-

phlet, not only endeavoured to vindicate

his claim to thefe difcoverles, but has

likewife cenfured me on account of a

paper on the eniphyfema^ it is neceflary,

before I come to the controverfy about

the Lymphatics, that I fhould relate what

has paffed between us on that occafion.

In the third volume of the Medical

Obfervations and Inquiries, is publifhed

a paper on the emphyfema^ in which I

propofed the operation of the paracentejts

6 of
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of the thorax, to let air out of the cavity

of the cheft; which air I endeavoured td

fhew was the caufe of the worft fymp-

toms attending that difeafe. Not long

after this, I was informed that Dr,

Monro had declared publicly, he had

mentioned that obfervation in his lec-

tures, both at the time, and before I

attended them, which was in the winter

1 76 1, and complained, that I had omitted

doing him juftice in this particular.

When I heard this, I rhade inquiries

of fome of his pupils, vvho I found had

taken notes at his ledures, and by two

of thefe gentlemen I was favoured with

excerpts from their notes, which con-

vinced me that he. had anticipated me in

propofing that improvement. I then

determined to let him know, that my
omitting to mention his name on that

dccafion was entirely owing to my igno-

rance of his claim. This I was the more

defirous of doing, from having heard

M that
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that he had exclaimed againft me wittt

fome acrimony, on the fuppofition that

I had got the hint from him, and was

confcious of it ; which being far from the

truth, I determined to fhew him in what

manner I had really made the obferva-

tion, and thereby flop his exclamations.

I determined likewife to fhew him that

I was defirous of giving him the credit

of having had the idea before me, and

thereby to prevent all difpute about the

matter. The following is a copy of the

letter which I fent him, on that occafion.

SIR,
Being informed that you have pub-

licly complained of me, " for having,

" in a paper printed in the third volume
'^ of the Medical Ohfer^uations and In-

" quiriesj omitted doing you the jufticfe

*' of mentioning your having propofed

^' the operation there recommended, in

*' the fame circumflances, long before;*'

and as I am confident I deferved not to

be complained of on that account, I have

taken
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taken this opportunity of ftating the

manner of my making the obfervation,

and at the fame time of letting yoii know,

that fince I have learnt that you likewife

had made it, I am willing to do you juf-

tice. The thought firft occurred to me
in reading Mr. Chefton's Pathological

Inquiries and Obfervations, in which he

gives a cafe of the emphyfema : this cafe

is told in fuch a manner, that I think it

is hardly poffible any unprejudiced per-

fon fhould read it and not be convinced,

as I was, that the caufe of the principal

fymptoms was air in the cavity of the

€heft. Mr. Chefton himfelf, in relating

that cafe, came as near making the

obfervation as poffible
-f-.

From this

hint I profecuted the fubject, as is

t I have fince been informed by Mr. Chefton,

that I had mifunderftood his meaning;, when I con-

cluded that he explained the worft fymptoms of the

emphyfema on different principles from what I have

done, and that he meant to attribute them to air in

the cheft, and therefore, that the obfervation was

fufficiently made out in his paper; which fee in his

Pathological Inquiries and Obfervations, p. 7, and 8.

M 2 mentioned
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mentioned in that paper ; and before I

publifhed it, I confulted every author I

could eafily procure, who I thought was

likely to treat of the fubjed. And I

certainly fhould have done juftice to any

that I found had anticipated me, and

fhould not have avoided the opportunity

of doing you the fame juftice. But I

knew not, at the time of that publica-

tion, that you had ever given the leaft

hint on that fubjedt. About the middle

of laft fummer I was told by a gentle-

man from Edinburgh of your manner of

treating me, at which I was not a little

furprifed, as I was not confcious of

having given you the leaft caufe of com-

plaint. But having fmce learnt, from

other gentlemen who attended your lec-

tures before the time of my publiftiing

that paper (and who, at my requeft,-

confultcd their notes) that you had really

mentioned it, I cannot now doubt that

you had made the obfervation before

me. At the fame time I muft afliire you,

that to fuppofe I knew it at the time of

publifhing
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puWifliing that paper was doing me in-

juftice. Your, accufation, I prefume, is

founded on the fuppofition of my having

heard you deliver the obfervation at your

Jedures, when I had the pleafure of at-

tending them. But I do affure you, that

if I ever heard the leaft hint on that

fubjed, either from you, or from any

other perfon, I had not any remembrance

of it at the time I wrote that paper. You

are not, indeed, the only perfon who,

as I now find, has anticipated me : the

author of the Monthly Review for laft

June ^ fays, he had long had the fame

idea, and that he mentioned it in his

account of Mr. Chefton's book. But

of this too I affure you I was ignorant,

when I wrote my paper. What muft

give farther conviction to any unpreju-

diced perfon of my ignorance of your

having made the obfervation, is this : I

firft mentioned it in a paper which I

jread'to a private fociety, in which were

^ See Monthly Review for June 1768, p. 446.

M 3 prefent
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prefent many gentlemen that had at-

tended your ledures, and yet all thefe

gentlemen expreffed themfelves pleafed

with the obfervation, as new and inte-

refluig, and not one of them gave the

lead intimation of their having ever

heard it before. And yet thofe gentle-

men are as likely to remember any ob-

fervation which tends to the improve-

ment of phyfic or furgery, as any I

know. I fhall mention their names, to

jiiftify my good opinion of them ; Drs*

Stark, Parfons *, Saunders f , Pepys J,

and Rufton §. The obfervation was

likewife mentioned in another fociety of

young gentlemen, and alfo in a public

hofpital, where many, who had been

your pupils, heard it, and yet no perfoii

* Profeflbr of anatomy at Chrift's-Church, Ox-
ford.

f Phyfician to Guy's hofpital.

X Phyfician to the Middlefex hofpital.

§ Some of thefe gentlemen attended Dr. Monro's

ledlures abou-t the fame time with myfelf, the otl^ers

fmce.

ever
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ever told me before I publifhed that

paper (which was almoft a twelvemonth

after I had firft mentioned the fubjed:),

that you or any other perfon had ever

anticipated me. However, this I relate

only to fhew I was ignorant at that time

of your having made the obfervation.

Bdt now I know that you had, I have

not the leaft unwillingnefs to acknow-

ledge it, and to do you juftice in any

future publication. At the_ fame time

that I juftify my own condudi, give me
leave to fay, that your manner of treat-

ing me (if fairly reprefented) was not fo

civil as might have been hoped for.

When you complained of me, 'tis a pity

you had not likewife hinted there was a

poffibility of my being ignorant of your

having had the idea. You might perhaps

too without impropriety have hir^ted,

that fhould it come to my ears that you

liad anticipated me, I might poffibly be

capable of fuch an exertion of candour ag

to acknowledge it. But, to have done

v/ith fuppofuions, this at leaft I am fure

M 4 of,
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of, that though I may be as covetous of

fame as moft people, yet I am incapable

of taking any unjuftifiable methods of

acquiring it.

I am, Sir^ &?•

Pec* 31, 1768,

This letter, Profeflbr Monro coul4

pot but acknowledge, *^ fufficiently fatif-

^' fied him in having fecured his title, as

*^ the firft v^ho had propofed that im-?

^' provement/^ Yet fo unfair an account

does he give of it in his State of Fads,

that he only fays, I acknowledged, that

^^ I could not doubt he had made the ob-
*^ fervation before me ; but the farther

*' particulars of it (he adds) it is needlefs

^' to trouble the reader with, fmce as

** much as is neceflary of thefe will be

^^ fufficiently underftood, from his letter

^' in anfwer" to me, which, furely ! is

not the cafe ; for it no-where appears

in his letter, that, befides mentioning

^y convidtion of his having anticipate4
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rne, I had likewife promifed to do him

juftice in a future publication. Nor does

it appear in his letter, that I had in mine

fhewn how little probability there was

of my having got the idea from him*

Thefe the reader may perhaps think Pro-

feffor Monro ought to have declared, in

juftice to me. For what more could be

expected of me, feeing I had by accident

hit upon an obfervation, which, as it

"happened, he had made before, than to

acknowledge the priority of his title, as

foon as I knew it, and to put that letter

into his hands by which he might al-

ways be fure of fecuring to himfelf what

was his due. But Profeflbr Monro fays,

it was unneceffary to give a fuller ac-

count of my letter. But why was it fo ?

Not furely in juftice to me, nor for the

fatisfadion of the reader. Nay, fo

far is Dr. Monro from doing me juftice

on this occafion, that he even intimates

I rejected tapping the cheft with a trocar^

|;)ecaufe it happened to be his method, as

if
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if the fame was not the method recom-

mended by many of the writers on the

fubjed of the paracentefts of the thorax,

for the cafes in which they advife that

operation, to whofe method I alluded,

and not to his, which I then knew no-

thing about*

Next, as to the difcovery of the Lac-

teals and Lymphatics in Birds, Fifh, and

the animals called Amphibious ; of thefe

an account was laid before the Royal

Society on December the 8th, 1768. I

was prefent when it was read, and had

afterwards fome converfation on the fub-

je£t with Dr. Donald Monro, who, as

appears by the fequel, informed his

brother, the Profeffor, of what I had

done. Not long after this, I again faw

Dr. Donald at St. George's Hofpital,

and he then told me, that the Lympha-

tics and LaBeals in thofe animals * had

o* Meanlno; Birds and Fifh,

been
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been difcovered by his brother eight years

ago, as he now learnt by a letter from

Edinburgh, a part of which letter he was

to fhew to every body, and which was

already given to be read before the

Royal Society. When I was informed

of this, I was aftonifhed, as I remem-

bered to have heard the Profefibr, lince

that time, declare that they were not

difcovered. Befides, I had a note taken

from his ledures within two years of

his making this claim, in which was a

fimilar acknowledgment *. I was con-

vinced therefore that he had no title to

thefe difcoveries. Upon which I laid

before the Royal Society my reafons for

that convidion, in a letter to one of

their fecretaries. Of this letter I fhall

give the reader an account, but fhall

firft lay before him a literal copy of Dr.

Monro's claim.

f That note is now printed belowj p. 176.

Copy
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Copy of Dr. Alexander MonroV claiiit^

<^c. read before the Royal Society^

Jan. 19, 1769.

** Above four years ago (fays he) I

*^ injedled the ladeal veflels of a turtle,

^* or fea-tortoife, with quickfilver, after

^* injeding the artery and vein with wax,
*^ and have fhewn this inftance of the

*^ veflels in the oviparous animals every

^' year in my college, and had a draw-
** ing made of it two years ago by Dr.

*' Palmer, a copy of which I have fent

^' inclofed, engraved by Donaldfon.

** I LIKEWISE, eight years ago, men-
*^ tioned thofe veflels in Fowls and Fiflies,

** which I had feen, but not injedled."

Here then is an aflertion about the

veflTels which I had difcovered, that is far

from being equivocal. For here he

affirms,
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affirms, that he really had feen them

eight years ago, nay, that he had even

mentioned them to others. This letter

too was fent immediately after he heard

that I had laid before the Society an ac-

count of thofe veflels in Birds and Fifli ^.

It could not therefore be meant merely

to inform the Society that, now feeing

Mr. H. had difcovered the La<3:eals and

Lymphatics in Birds and Filh, he like-

wife had the pleafure of fliewing them

that he (Dr. Monro) had difcovered them

in the turtle. This, I fay, could not be

his meaning ; for if it was, why did he

fend his letter fo precipitately ? Why did

he not fend a defcription of thofe veflels

in the turtle, in order to make his letter

worthy their notice ? And why did he

fay he had feen them in Birds and Fifh ?

The Society, he knew, wanted not his

teftimony to prove that Birds and Fifli

had them. What then could he mean

by it, but to claim the difcovery ?

* As he acknowledges, State of Fa6ls, p, 4.

As
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• As there could be no doubt that Pro^

feflbr Monro meant this letter as a claim

to thefe difcoveries ; neither had I any

doubt but I fhould, for the reafons above-

mentioned, prove that he had no right

to them. In order therefore to prevent

the prejudices that might arife againft

my papers, from his being believed to

have anticipated me in thefe difcoveries,

I wrote a letter to one of the fecretaries

of the Royal Society, in which I firft

ihewed, that I had feen the Ladeals of

the turtle about a year before him, and

then, when I came to fpeak of thofe

veflels in Birds and Fifh, againft the

probability of Dr. Monro's having anti-

cipated me in thefe difcoveries, I made

ufe of the following arguments,

ly?. His not having, by his own con-*

fcffion f, injed:ed them, w^hich he cer^

tainly would have done, in order to

complete the difcovery. To which I

t In his claim; fee above, p. 17a.

obferved
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Vfbferved he had theftrongeft motive, both

from his knowing the importance of the

fubjeft, and from his having unfortu-

nately declared, in the 57th page of his

Anatomical and Phyfiological Obferva-

tions, printed at Edinburgh, 1758, '^ that,

*' after a confiderable number of expe-

" riments which he had made, he was
** convinced, that neithei: Birds, Fiflies,

*^ nor oviparous animals in general had

" either Ladeals or Lymphatic VeffelsJ'

After which declaration, I conceived it

improbable he fhould patiently wait

eight years without iiijeding them,

efpecially as I had found it an eafy mat^

ter to inje£t them, when once they were

difcovered. And I added, the probability

Was, that if he hdidfeen thofe veflels, he

would have haftened to inject them, and

to complete the difcovery, were it only

to prevent another perfon's doing it, and

thereby acquiring the reputation of hav-

ing done what he himfelf had in ^uain

attempted by fuch a confiderable number

of
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of experiments as iMerefufficient to coti^

n;ince himj that fuch veflels exifted not

in thofe animals.

sdfy^ I SAID, his claim to the difcover)^

of thofe vefTels, by affirming he had feeri

them eight years ago, was contradicted

by public declarations made after that

time ; for he had, fince, acknowledged

in his leChires, that he had fought for

them in vain by a variety of experiments^

And even fo late as within thefe two

years f, he declared likewife in his pub*

lie ledures, *' that the Lymphatic Syf-*-

*^ tem was fuppofed to take place only

*' in men and viviparous animals, and
•^ by analogy in thofe fifties placed by
•* Linnaeus amongft the mammalia^ and
^^ how far was their juft extent (he faid)

^^ was not certain, but that he had found

*' them in fome amphibious animals, as

*^ in the turtle.'* Thefe declarations, I

t My letter being dated Jan. lo, 1769.

obferved^



APPENDIX. 177

<5bferved, were inconfiftent with his claim

to the difcoveryo

Besides ufing thefe arguments, I

promired the Society I would hereafter

produce unqueflionable proofs of the

invalidity of his claim, having by this

time found, that the Do£tor, fortunately

for me, had exprefsly acknowledged in

his ledures, that he hadfoughtfor them

in "vaiTiy almoft every year fince the

time that he now pretends to have feen

them.

Dr. Monro being informed of thefe

proceedings, fent me his letter, dated

June the 8th, which he has fmce printed

in his State of Fads. But that letter

appeared fo confufed, that I knew not

what to make of it. Sometimes I thought

it was meant to prove that he had dif-

covered thofe veilels, agreeably to his

affertion read before the Royal Society:

,but this I foon after fufpe<3:ed could not

N ' be
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be the cafe, becaufe, after relating afl

his fads and experiments, he concludes,

7iot that he had difcovered them, httt only

" that he had feen what he ftrongly

" f^[fp^^^d to be ladeals in thofe ani-

*^ mals^' (viz. Birds '^'^^)—And, '' that

^^ (from preceding experiments) he was^

" perfuaded that Birds were provided

" with lafteal veflels, and confirmed in

*^ this opinion^ by having injeded them
^^ in one of the fame oviparous clafs,

" the turtle f.'* Or, in other words.

Dr. Monro claimed a difcovery, by

telling the Royal Society that he had

fecn thofe vefTels in Birds eight years-

ago, which he now proves, by fhewing

he had only fufpicions about them, and

an opinion that Birds had them, becaufe

Turtles had them.

At other times, I thought that pof-

fibly, after finding what his pupils tefti-

* State of Fads, p. 21.

+ Ibid, p. 23.

fied.



APPENDIX. 179

fied, he might now be convinced he had

imprudently claimed thofe difcoveries,

and might intend this as a fort of an ac-

knowledgment (tho' an aukward one) of

my being the firft who had feen thofe

veffels. But the vindidive ftile of his

letter convinced me it was not meant as

nn apology f, as likewife did the ftile of

a fhort note written on the cover of that

letter, of which note the following is a

copy.

To Mr. Hewson, &c.

SIR,

When you have read the inclofed,

you are very welcome to v/rite fuch re-

marks on it, as to you, or to your friend

Dr. H r, or to any of his friends,

t As for inftance, where he talks " of (his)

** making all the allowance I require for my natural,

*' or (fays he) I (hould rather call it, unnatural

•« imbecility of memory." This paflage is altered

in his State ofpa^Sy p. 22.

N f? /uch
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fuch as Dr.— , &e. may feem pto-*

per; only when you have done, I think

you ought to fhew it to all thofe focieties,

phyficianSj and ftudents to whom you

have made free with my name; or, if

this tafk fhould not fuit your difpofition,

or be irkfome to you, after the great

fatigue you have taken about me already,

pleafe to let me know this, and I fhall

take that trouble on myfelf.

I am, Sir, &c.

(Signed) Alex, Monro.

^Edinburgh, June 24.

1769.

This feemed dearly not to be the ftile

of one who was fenfible of his error, and

was apologizing for it ; and convinced

me, that ProfefTor Monro intended that

letter as a proof of his right to thofe dis-

coveries. However, not to be pofitive

that
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that I had hit upon his meaning, I deter-

mined, before T laid any thing before

the public, to afk an explanation of that

letter. For this purpofe I wrote to him

on the 15th of July, and defired him to

tell me ^^ whether he meant it as a
^^ proof of his right to thofe difco-

" veries'' or" whether he meant by
*^ it to give up to me the right to them.'^

And as I had found him in that letter

wandering from the fubjed, and inftead

of concluding that he really had feen

thofe veffels, concluding only^ that he

had feen what he fufpeBed to be the

Ladeals in Birds And again, that

he was perfuaded Birds were provided

with thofe veffels—but no where faying,

that he had feen what he kneijo or cou'd

prove to be their Ladeals, which alone

could give him a right to the difcovery

:

I therefore told him, *' that to avoid for

*^ the future all wandering from the

" fubjeft, I fhould ftate the difpute as

^ it appeared to me;" and then I faid,

that ^* it was he who began it, for, oa

N 3
" hearing
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^' hearing that I had difcovered the

^' Lymphatic Syftem in the three claffes

*' of oviparous animals, he had fent a
'* letter, which was read before the

*' Royal Society, and was to be Ihewa
^^ to every body. In this letter he

aflerted, that he had difcovered the

Ladeals in a Turtle about four years

ago, and in Birds and Fiili eight years

*' ago; and that he even mentioned

" thefe difcoveries to others.'^ ' Thefe

aflertions (I added) were conftrued a

claim to the difcoveries I had made.

With this letter I likewife fent him a

copy of mine, which had been read be-

fore the Royal Society. By thefe means

I thought I fhould either keep him to the

fubjedt in queftion, or, if he fhould

again wander, the reader would be con-

vinced it was not my fault, but his own,

that he noiv knew not what he had then

aflerted.

This letter, however, had no effed:.

1 therefore wrote to him again, hoping

he
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lie might now be convinced that his

claim was ill-founded, and might there-

fore be induced to retratt it, inftead of

obliging me to prove to the world its

invalidity. The following is a copy of

the letter w^hich I fent him on that oc-

cafion

:

SIR,

It is now above fix weeks fince 1

wrote to you, defining an explanation of

your letter of the 8th of June, x^s you

have not given me that explanation, I

have now taken up the pen to inform

you, that agreeably to your own defire,

and in order to juftify my conduct to-

wards you, I am commenting upon that

letter which you fent me. My comment

would be more to the purpofe, were I

always fure I underftood you, but if

that fatisfadion fliould flill be denied

me, I muft proceed as well as I can, and

I muft fay, that if I fhould miftake your

meaning, it will not be wilfully, fince

N 4 you
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you might, by an anfwer, have cleared

up all ambiguity. I cannot help regret-

ting, that this difpute fhould fubfift be-^

tween us, both on my own account, as

I think it hard to have the trouble of

proving my right to difcoveries w^hich

are certainly my own, particularly as it

takes up that time which I hoped to em-

ploy to a better purpofe ; and I likewife

regret it on yours, fmce, in order to

maintain my right, I fhall be under the

neceflity of producing fome fadts and

teftimonies, which, in my opinion, can-

not but lead to conclufions very un-

favorable to your reputation. And as I

fhould be forry that one of my firft at-

tempts to lay the foundation of my own
charader, fhould be attended with cir-

cumftances which may hurt yours, and

really wifh to avoid it ; I therefore ftill

hope that this difpute may be fettled in

a more eafy manner. You muft, I think,

be now convinced, that in claiming thefe

difcoveries you have injured me, and

cannot be at a lofs to know what might

be
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be expe£l:ed from you on fuch aa occa-

fion. But if inftead of doing me that

jmT:ice which might be expeded from a

man of candour, you treat this letter

likewife with filcnce, then juftice to my-
felf requires that I fhould no longer

delay producing fuch proofs as I poffefs

qf youir having no right to thefe difco-

veries, and fhewing them to the very

refpedable Society, to which I have pro-

lyiifed them ; or to fuch phyftcians^ Jlii--

dents ^ &c. as may have heard of your

claim ; without regretting much that

thofe meafures which 1 take to maintain

my right, may perhaps affed: fenfibly

the charader of a man, who having firft

injured me and afterwards had his error

pointed .out to him, was incapable of

candidly acknowledging it.

I am, Sir, &c
(Dated)

^ept. 9, 1 769,

In
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In anfwer to this letter, he fent me

one dated Sept. 30, in which, inftead of

anfwering my queftions, he evades them,

concludes as vaguely as in his former;

and when he fpeaks of his aflertion read

before the Royal Society, alters its fenfe,

qualifying the alteration with '' to the

*^ beji of his recoUeiiion^^ denies he was

miftaken in claiming thefe difcoveries.

And, what is ftill more remarkable, ac-

cufes me of having made conclufions

injurious to him, '^ by arguments^ zveaky

** 272concluftvCy not realy butfeigned.
^^

It was evident, from fuch a letter, that

he would not embrace the opportunity I

offered him, and avoid a difpute, by ac-

knowledging his miftake, and retrading

his claim. I therefore no longer hefi-

tatcd to print the proofs I had collected

of his not having anticipated me ; and

though I had once intended to make fome

remarks on his letter of the 8th of June,

as is mentioned above, yet I afterwards

determined
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determined to omit thefe, fmce the tefti-

monies of his pupils alone fufficiently

proved that he had no right to thofe dif-

coveries. By thefe means I reduced the

publication to half a fheet of paper : in

which I firft gave ^n account of his claim

made, by faying " he had feen thofe

^' vejfels EIGHT years ago:^^ then I men-

tioned, as arguments againft its 'validity^

that I had myfelf heard him fince that

time declare, '' he could not find thofe

^^
'veffels^^'^ and that, befides, I had a

note taken at his leftures by a gentleman

within two years of his making it, which

contained a fimilar declaration *, and

afterwards

* Dr. Monro has mifinterpreted this paflTage.

He fuppofes I meant that this note was taken two

years before 1762, whereas I meant two years be-

fore 1768, the time when he claimed thefe difpove-

ries, and when I wrote my letter to the fecretary of

the Royal Society. The note iifelf is printed

above, page 176.

Dr. Monro has taken notice of another inaccu-

racy, that is, where I had faid^ " He afferted that

" he
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afterwards I faid that I had written to

fuch gentlemen as I knew had, as v;ell

as myfelf, attended his ledures within

thefe eight years, defiring them to con-

fult their notes, and to let me know

what Dr. Monro had faid as to the ex-

iftence, or non-exiftence, of the ladeals

and lymphatics in thefe animals; with-

out mentioning the difpute between us,

or any opinion I had formed, that they

might be unprejudiced to either party.

And that fuch of thefe gentlemen as had

taken notes fent me excerpts from them,

-which, as I had fufpeded, agreed with

what I had myfelf heard the Profeffor

fay upon that fubjed:.

That Dr. Haygarth, phyfician at

Chefter, had fent me the following paf-

*^ he had anticipated me in thefe difcoveries ;" in-

ftead of faying *' that he claimed them by aflerting

*' he had injected, &c." The former Dr. Monro

fcems to allow to be what he meant, but not

exatlly what he faid. It was therefore a fmall

inaccuracy. But his claim is now printed verbatim.

See above, p. 172*

fage
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fage from the notes which lie had taken

in 1764.

*' Fowls, and fome Fifli (fays Dr.

Monro) have not ladeal velTels that

that we can fee ; they have no con-

globate glands in the mefentery 3 per-

haps they (the lafteals) don't run into

each other, but into red veins^ and
'' hence never are fo large as to become
'' vifible/'

" This note," adds Dn Haygarth,
*' was taken iii I764, andif Dn Monr^
*^ had changed his feiitiments on this

*' fubjedt in the year 1 765, I fhould cer-

^' tainly have taken notice of fo remark-
** able a circumftance/^

That, from Mr. Orred, furgeon at

Chefter, who attended Dr. M6nro's lec-

tures during the winter 1765-6, I had

learnt, that Dr. Monro, when he fpokc

o£ the anatomy of a cock^ declared :
*' lie

** never
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** never faw, or obferved slxij glandule

*' vage^ or ladeals, but had feen lym-
*^ phatics in the neck, ending in the

^^ jugular *.'*

That, from feme notes, faid to be

copied from thofe taken by Dr. Taylor

of Reading, in the winter 1765-6, I had

procured the following excerpt ; and Dr.

Taylor, on being requefted to confult

his own copy, had acknowledged it was

a juft one.

" The lymphatic fyftem (fays Dr.

" Monro) is faid to take place only in

^' men, and viviparous animals, and
*^ from analogy in thofe fifhes placed by

" Linnseus, under the clafs of Mam^

* It may be neceflary to mention Tiere, that the

-difpuie between Dr. Monro and me is, who firji

.difcovered the la^eaU of birds ? for as to the lympha-

tut in their necks, (mentioned in this gentleman's

jiote,) thefe we both allow, were difcovcred by Mr.

John Hunter about ten years ago.

^* malia

:
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*' fnalia ^ : how far is their juft extent

*^ is not certain, but we have found

" them in fome amphibious animals, as

" in the turtle f.

(( It is faid that this fyftem is want-

*' ing in oviparous animals ; but this is

*' not univerfally true; for we men-
*^ tioned, that we found them in a

^' turtle, and they would probably be

^^ found in other orders and genera, if

*^ properly examined. But admitting

" that they are not ' deraonftrable there,

* In the excerpt it is amphibia-, but it is evident

from the fenfe, and from comparing it with the

other notes, that it fhould be inammalia.

t As \o the laSleah of the turtle, there is no

doubt but that Profeflor Monro and myCdf have

both difcovered them. He, in the fummN^r 1765;
I before that time, viz. in the autumn 1763 ; when
I took a fliort defcription of thofe veffeJs, which is

publifhed with my paper on the lymphatic fyftem

in birds, in the 58th volume of ih^ Philofophical

Tranfaflions.

<c
It
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*' it doth not follow that they are wane-

*' ing; for, perhaps, they may rim
*^ only a little way, and terminate in red

*' veins.
^*

That Dr. Maddocks, phyfician td the

London Kofpital, had favoured me with

the following excerpt from notes which

he took at Dr. Monro's ledlures, in the

winter 1765-6.

*^ Lymphatics are found in vivi-

^^ parous animals, and therefore, I pre-

^' fume, in the whale, which is of this

*^ kind. They are not to be found in

" oviparous ones, fifhes, nor the am^
^* pbibia : this is the common doctrine.

*^ / iviii not fay hozv far thdy may be

*' found in fame birds ^ but I have found
*' them in fomc of the amphibious ani-

*' mals, as in the turtle, running along

*' the root of the tnefeiitery.''

That
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That Mr. Hull, furgeon at Steven-

age, had fent me the following excerpt

from his notes, taken about four years

ago,

" i NEVER could, to this day (fays

" Dr. Monro) find a fingle branch of a

^^ ladeal in the abdomen of fowls, noir

" any ladeals, or glands of the conglo-

" bate kind in the mefentery, notwith-

** ftanding I have made experiments

*' with that view very often. I kept

" fowls twenty-four hours without food,

*' then fed them with bread foaked in

*' milk, and tinged it by turns vsrith

^* blue, madder, and fafFron, and after-

^' wards opened them at feveral different

*^ times, in order to difcover the ladeals,

" but all without fuccefs. Yet, per-

^' haps, the ladeals may be in fowls,

^^ though not demonftrable." This,

adds Mr. Hull, I will anfwer for being

'verbatimi or nearly fo, as Dr. Monro

delivered it in the anatomical hall, at

O Edin-
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Edinburgh, on the 13th of February^

1765*.

. These paflages, I added, were fuffi-

eient to fhew how little right Dr. Monro

had to thefe difeoveries. Befides, I faid

it was a ftrong argument againft him,

that in the letter I had received (which

he has printed in his State of Fad:s>

p. 8.) he could not, after relating all his

experiments and obfervations, conclude

he had really {^tn thofe veflels as he had

told the Royal Society ; but in one place

he fays, *^ that, from the preceding

*^ experiments, &c. it is evident that he

^ had feen what he fufpeSled to be the

^ ladeals in birds.'* And in another,,

" that he was himfelf ferfuaded that

* If the reader will take the trouble of compar-

ing this note with Dr. Monro's own account of his

experiments, (State of Fads, p. 12.) he will be

convinced how accurately this gentleman mull have

taten notes.

((. birds.
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birds were provided with lacteal vef-

*^ fels, and confirmed in this opinion^ by
*^ having now iiijefted t'' em in one of the

•' fame oviparous clafs, the turtle f
.''

9i

Such conclufions appear merely eva-

five, and never can be confidered as

proofs of his having difcovered thofe

vefTels before I did, agreeably to his affer-

tion read before the Royal Society, and

fmce repeated in his State of Fads.

The half-fheet of paper, containing

thefe arguments and teftimonies againft

Dr. Monro, was printed Dec. i, 1769,

and was given to fuch gentlemen of my
acquaintance as had heard of his claim,

and a copy of it was fent to the Dodtor.

Upon receiving which, he publifhed his

State of Fa£ts ; but, what is fingular, he

f This argument was repeated in a note, to pre-

vent Dr, Monro's writing; as if the difpute be-

tween us was, who firji had fufpicions about thofe

vejfelsy inftead oiwho firjl difcovered them.

O 2 has
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has attempted his juftificatioa without

taking proper notice of thefe teftimonies

againft him ; as if he could be juftified

whilft they remain unanfwered. And in

this State of Fads, in fpite of thofe tef-

timonies, he repeats to us, '^ that long

*^ before 1762, he obferved blueifh vef-

*^ fels in the mefentery (of birds) which
*' ht judged to be ladeals, and had men-

" tloned asfuch in his ledures*.'' And
again, *^ that about the years 1759-60,

" he had feen collapfed blueifh vefTels,

*' which .he concluded ladteals, &c/' f

.

What Ihall we fay of this ?

Nay, Dr. Monro has, upon this oc-

cafion, even ventured another aflertion,

viz. ^' that the notes of his pupils taken

'' for three years before 176^2, will be

** found to prove, that he then taught

** the dire£t contrary'* of what I have

brought thefe teftimonies to prove he has

* State of Fa6ls, p. 4. f Ibi^* P« 27.

fmce
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fince taught J. Now, furely this is very

improbable ; and Dn Monro fhould have

adduced fome teftimonies to prove it.

But fuppofing it were true, it would

lead to a conclufion unfavourable to hinii

It would fhew, that he muft have mifled

either the one fet of gentlemen or the

other ;—for he fays, he told the firft he

had feen the ladeals—the laft prove he

has fmce taught them that he never could

fee thofe veflels.

The reader, I fancy, by this time

thinks with me, that Profeflbr Monro's

claim deferves no more of our attention.

But, as he has printed fome excerpts

from his own book of notes, with the

parade of having them authenticated, as

if they contained the difcovery, notwith-

(landing the above-mentioned proofs of

his having acknowledged repeatedly fince

he wrote them, that he never could find

X State of Fads, p. 26, in the note.

O 3 thofe
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thofe veflels, I fhall next, therefore,

make fome remarks upon his notes.

To begin with thofe relating to the

turtle. He difcovered its laiteals in the

fummer 1765'. I had feen them before

that time, viz. in the autumn 1763.

Befides, I have fmce injected and traced

out the whole fyftem *; he does not

even pretend to have done fo : it is,

therefore, not difficult to determine, who
was the firft difcoverer, and who has car-

ried the difcovery fartheft.

Next, as to the ladeals in Fifh. To
prove that he had found thofe veffels

eight years ago, he tells us, that in a

note taken from the diffedtion of a fkate

on April 24, 1760, he has faid, " He
" had difcovered a whole fyftem of

*' lafteals and lymphatic veflels running

towards the heart, on the left of, and(C

* See Philofoph. Tranfad. vol. lix.

" above
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** above the vena portarum^ and from
*' thefe the auricle of the heart was
^' blown up. They are proportionally

*^ larger, but have fewer valves than in

*' man f
.'' Now, I will take upon mc

to fay, there is nothing in this note

which proves whether he had inflated a

lacteal or a vein. For what he fays of

the lituation of the veflels, and of his

blowing up the heart, is equivocal : the

only part of the note which appears to

charaGerife the lad:eals, is in reality a

miftake ; that is, where he fays they have

valves. But the ladeals on the mefentery

of a fkate have no valves, and injedions

pafs readily from the large to the fmaller

branches. And what is even more to

the purpofe, although it appears, from

his calling what he faw la6leals and lym^

phatics^ that he had at that time fome

fufpicions about them. Y^t I am per-

fuaded he has fmce changed his opinion

;

and this I think is evident, even from the

t See State of Fafls, p, 12.

. O 4 manner
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manner in which he fpeaks of his expe*

rimcnts made the year after. For, fays

he, " I have diffeded this year (1761,
*^ in fummer) eight fkates, and about a

^^ Hke number of cods and codlings, but

*^ without being able to obferve by dif-

^^ fedion, or to inflate any like to ladeal

^* or lymphatic glands-^—I find indeed

" (he adds)^ that blowing backwards in

*' the meferaic veins, the inteflines and
*' the cellular fubftance between their

coats are inflated ; but this is no dired

proof of branches of red veins ab-

forbing, as thefe veins may be burfl:,

or the air may have firfl: entered the

" arteries ^J' Now% this furely is not

the language of a man who had feen the

ladeals, but of one that was feeking for

them* Had he found them, he certainly

would have mentioned it in this note,

but he avoids the fubjed entirely, and

only fays he could not find the glands,

^thereby leaving us to fuppofe that thefe

• State of Fafls, p. 12.

difTedions
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difledions were made for the glands onfy^

after having difcovered the njej/els

:

which is highly improbable, fmce, by

his own confeflion f , he did not injeft

the veffels, which he knows well enough

is the beft way of determining whether

the glands exift or not ; and ofie experi-

ment in this way would have been more

fatisfa£tory than his eighty or than eight

Jjundred made by diffedtion only J. Add

to

f See his claim above, p, 17?,

X If the reader fhould happen not to be well-ac-

quainted with this part of anatomy, he may not

fee all the force of this argument, which will be

fatisfadlory to anatomifts; for it is a fafi: admitted

amongft them, that the mefenteric glands are placed

only in the courfe of the ladteals, fo that the lac-

teals muft pafs through thefe glands in their way to

the heart. The readieft method therefore of difco-

vering the glands, after having fecn the vefTels, is

by injefting thofe veflels ; for the injedion, in its

way to the heart, muft diftend the glands, and

make even the fmalleft of them vifible. The veflels

feen by the Dodor feem to have been very large;

can it be fuppofed then, if he had been convinced

they were lailcals, that he would not have injeded

I them.
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to this, he would not, I think, if he

had now feen the ladeals, have taken up

his time with trying whether the red

veins did the office of abforption for

them, as he feems to have done by blow-

ing into thefe veins. Nay, I will go

farther, and will take upon me to fay,

that it is probable he was in thefe laft

difledions convinced he had been mif-

taken in what he took the year before

for ladeals and lymphatics. This I think

evident, both from the notes above-

mentioned, and from his manner of

treating the fubjed fmce that time. For,

if he thought he had feen thofe veflels,

he would doubtlefs have ufed this dif-

covery as an argument againft abforption

by the common veins, as he has fmce

ufed that in the turtle. But it appears,

from the notes of his pupils f, and even

them, and thus have determined whether there were

glands or not, by one experiment, inftead of tedi-

oufly differing fixteen Fifh ?

t See his pupils notes above, p, 189, &c.

from
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from his own account of thofe argu-

ments f, that he has not done fo. And

again, had he thought he had difco-

vered thofe veflels, he would not have

acknowledged in his ledures fmce that

time, that they were not yet known to

exift J. He has therefore aggravated the

impropriety of his conduct: in claiming

thefe difcoveries, by the diiingenuity

of fending fuch notes as proofs of his

claim.

And laftly, as to the ladeals in birds

^

he tells us, ^^ that, in 1758, he re-

'^ marked a veffel making an arch on
" the mefentery of a cock, which at

" firfl he believed to be a trunk receiving

" the ladeals, but not being able to in-

" je£t it on trial, he conjedured to be

" rather a nerve/' And afterwards^

in April 1759, " he obferved in a cock

f See State of FaiSis, p. 16.

% See the notes of his pupils above, p. 189.

" what
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*^ what looked like la£teal vefTels coU
*'* lapfed, of a blueifh colour, which
*-' feemed to terminate at the back-bone,

^f &c,—Thefe he fhewed to the ftu-

*^ dents /^ And again, after relating

the manner of making his experiments

upon no lefs than twelve cocks *, he

tells us, *' that in 1761 he obferved, in

- the interftices of the great arches of thg

** red mefenteric veffels, a pellucid net-?

** work, fome part of which feems to be

*' compofed of branches fent from a

^' large nerve, running parallel with the

^' inteftines, and nearer' to them than

" where the trunk of the mefenteric

^* artery fends off its large branches;

^^ but although (fays he) / fiifpeci

" Jlrongly there are here too numerous

" ladeals, and I even obferve very fmall

*^ knots, which I take to be analogous

The experiments were made by feeding thefe

birds with oatmeal and madder, oatmeal and rhu-

barb, &c. Sec State of Fadls, p. 12.

CI
to
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** to our mefenteric glands, yet I have

^^ not obferved the above-mentioned

kinds of food to make any odds in their

appearance "*, &c/' And again, after

a variety of other experiments, he fays,

" he could not obferve more than above-

" defcribed.'' Now, what is there in

thefe notes that can entitle him to the

difcovery of the ladeals in birds ?—Can

his feeing a blue plexus on the mefentery,

which at firft indeed he fufpedted to be

lymphatic, but afterwards to be nervous,

and a part of which, he acknowledges,

was in his laft experiments found to be

made of nerves, entitle him to it ? or

can his difcovery of thefe fmall knots,

which he takes to be analogous to our

glands, entitle him to it ? Certainly not.

Birds have no lymphatic glands on their

mefenteries, as I have fhewn f . Is it

not therefore plain, from thefe notes

* State of Facls, p. 12.

t Philofoph. Tranfafl:. vol. Iviii. art. 34.

themfelves,
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tliemfelves, that he had not difcovered

the ladteals in birds ? Has he not re-

peatedly fince that time acknowledged

this in his ledures * ? What fhall we
fay then to his aflerting that he had feen

them eight years ago, and his laying

before a refped:able Society, and defiring

his brother to propagate fuch an affer-

tion ? Or what fhall we fay to his per-

fifting in it, or above all to his telling

us, in his laft publication (p. 26.) " that

*^ in thefe notes the reader will find the

*^ appearance of thefe veflels after death

'' really defcribedf?''

After thefe notes follow fome others,

to prove that he had argued in favour of

the probability of the exiftence of thofe

• See the notes of his ftudents above, p. 189.

t Let me beg of the reader again to examine

thefe notes, and then judge of the propriety of Dr.

Monro's affirming they really contain a defcription

of thofe veflels, when he has himfelf put it in the

power gf the reader to obferve the contrary.

veflels
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veffels in Birds and Fifh ; and a conclu-

fion that he had fiippofed frogs might

have them; and \i\^ fufpicions that Birds

might have them—And his perfuaftons

that they muft have them (not becaufe he

had feen them^ hut) becaufe turtles had

them. Which are nothing to the pur-

pofe, and ought never to have induced

him to claim the difeovery, or to fay he

(adually) had feen them. I cannot

therefore think it worth while to take any

farther notice of thefe conclufions.

It is indeed remarkable, that Dn
Monro could perfuade himfelf he had

any original merit even in entertaining^

inch fufpicions and opinions. More thar>

one writer had fufpefted thofe animals

had them, and that they themfelves had-

feen fomething like them ; for a proof

of which the reader need look no farther

than Dr. Haller's Ele?72. Ph)f. ^. But^

as thofe writers had given no proofs of

* Lib. ii. Se£l. 3. & Lib, xxiv. Seel. 2.

their
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their having difcovered them, their fuf^

picions and opinmis paft for nothing.

Professor Monro, not fatisfied witH

claiming thefe difcoveries, has even gone

farther ; he has intimated, in fome parts

of his book, that I might have learnt

them, or a part of them, from him.

As in page 4, where he fpeaks of my
** giving an account of thefe veflels en-

^' tirely as my own difcovery,'^ this in

page 6. he calls " broaching another

^' fubjeft with him ;'' and complains of

me ^^ for pafling in filence what I might
*' have heard him obferve concerning it

^' w^hen I attended his lectures.''—How
ProfefTor Monro could pretend that I had

learnt any thing from him on this fub-

jcdt, that ought not for his fake to be

paflTed in filencc, is aftonifliing. What
could I learn from one who has repeat-

edly fince that time acknowledged he

never fcroj thefe vefTels ; that they might

he too JJjort to become v'ljihle ; and who,

at
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at the time I attended his ledures, faid,

tie could hot find them, as I have al-

ready declared. But, as my teftimony

will have more Weight with the reader,

when cdrroborated with that of a gen-

tleman unconcerned in the difpute, I

Ihall next add a copy of fome notes

taken by Dr. Morgan, now profeflbr

of tnedicine in Philadelphia, who at-

tended Dr. Monro's lectures at the fame

time with myfelf, and who, at my re-

iqueft, fent me the following excerpt,

taken at his ledure upon the queftion,

Whether the common veins abforb or

not?

*^ Most authors (fays Dr. Monro)
** concurring in opinion, that fowls

*^ were deftitute of lymphatics, and not

^* being able to difcover them myfelf, I

** was led to be of their opinion. I have

" already obferved, that where conglo-

" bate glands are found, there are

*' lymphatics, and the converfe of this

P " pro-



2io A P PEN D I X.

*' propofition, namely, where there i^

^' no conglobate gland, there are no
" lymphatics. And there being no con-

** globate glands to be feen in the

*^ mefentery of fowls, nor in fifhes, I

" judged thefe animals to be deftitute of

^' lymphatics ; but Mr. John Hunter
** having difcovered conglobate glands

^' in the neck of a fwan, put me on fur-

*' ther fearch, and 1 then found them
*^ plainly in common fowls, but never

" could fncl atiy luteals in their mefen-

" tery, though experiments were tried

*^ by means of coloured tindures of va-

^* rious forts, as of rhubarb^ &c/*

From this excerpt it is evident, that

ProfefTor Monro, when I a;ttended his

ledures, taught, as he has fince done,

that what he knew of the lymphatics he

learned from Mr. Hunter, and as to the

laCteals he could not fnd them ; and this

was in the fpring 1762, the very year

after the time vyhen, according to his

letter
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letter read before the Royal Society, he

fhould have feen thefe veffels, and men-

tioned them in his lectures : and finally,

to complete the whole, he now complains

of me for paffing in filence what I might

then have heard him obferve concerning

them.

' Thus have I endeavoured to obviate

the arguments in Dr. Monro's publica-

tion, and the reader muft now, I think,

fee clearly, not only the impropriety of

the Dodor's afferting his right to thefe

difcoveries, but the ftill greater im-

propriety of his perfifting in that af-

fertion.

Besides claiming thefe difcoveries,

Dr. Monro has, in his letters on the

fubjed:, treated me in a manner which I

cannot pafs unnoticed—Thus, he firft

gives the name of mifinterpretation to

my concluding from the notes of his,

, P 2 I pupils,
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pupils, that he had not feen *^ what
*' he believed'' the ladteals, and thed

adds:

" ShoijlI) we even fuppofe the above

mifiriterpretation venial, what muft

the reader think, when he is told,

you was informed that a gentleman,

who had attended my lectures two

yeaf-s at leaft before I injeded the

ladeals of a turtle, that is, nearly

about the time yoii did, declared he

heard me then f|)eak of having feeii

the la^ieah in foivls ; and yet that

you Continued to Veiit this injurious

fuppofition ? That is, you muft have

funk this material information, fince

it overturned the whole purport of

your ftory */'

Ko\v, liere is an accufation, ivhich,

were it true, would fall heavy upon me*

* See his State of Fails, p. 23P

But
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put the cafe is this ; I had indeed heard

that a gentleman, who attended Profef-

for Monroes ledures about the time I did,

had declared he then underftood the Pro-

feffor had feen the lymphatics \vi Birds.

And Dr. Donald Monro, when I faw

}iim at St. George's Hofpital, afked me,

if I had not heard that this gentlemaft

(mentioning his name, viz. Dr. James

Blair, then in Londor), now in Virginia)

had faid, that the ProfefTor had then

mentioned his having feen the luteals

in Birds. I anfwered Dr. Donald, that

I had heard fomething of the matter, but

could conclude nothing from it (or to

that effed). The reafon was this; I

knew from the teftimony of my own

memory, that the Profeffor had then

acknowledged the contrary of his ever

having feen the ladeals f. I knew the

fame from the teftimony of gentlemen

t Dr. Morgan's note proves he did fo, fee above,

page 209.

P 3 w|)o
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who had attended his lectures fince. I

therefore concluded that this gentleman

had confounded his faying he had ken

the lymphatic^^ with his faying he had

feen the IciBeals^ which I thought might

eafily happen, as I never knew him take

any notes. And upon receiving the

Profeflbr's letter, I wrote to Dr. Blair,

and in his anfwer he acknowledged,

*^ that although he had, indeed, for

" feveral years, been under a general

" perfuafion that Dr. Monro had feea

*^ the luteals or lymphatics in fowls,

*' yet he had no note on the fubje6t, and
*' a very confufed remembrance of what

" he had heard.''

Similar to this accufation is the

greater part of a letter which I received

from Dr. Monro, in anfwer to two of

mioe. This letter is dated Sept. 30,

1769. The Dodor has not printed it,

but 1 beg leave to take a little notice

of it.
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He begins it by altering the fenfe of

his aflertion read before the Royal So-

ciety, by the introducing the word be--

lieved^ making it rather a doubtful than

a pofitive aflertion. He has done the

the fame in the beginning of his State of

Fads, qualifying the alteration, by ad-

ding, t* to the beji of his recolleBion^

** and that he had not kept a copy of his

'* letter^ not fuppofmg it material to do

" fo *." But fiirely this was not fuf-

ficiently qualifying it. If he did not

know exadly what he had then aflerted,

why, before he defended it, did he not

alk a copy from his brother, who, mod
probably, would keep it, in of\ier to

Jheiv it to every bodyy or folicit that

favour from the Secretaries of the Royal

Society where it was read, who, he

might be fure, had preferved it, as they

do every paper that is laid before the

Society. And again, if he was not fure

* See State of Fadls, p. 5.

>4 Qf
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of its contents, how could he now ven-

ture, in his St^te of Tads, pofttively to

infift, in oppofition to what I ha(l de-

clared, '^ that his firft and laft aflerUpns

^' were exadly the fame */^' This at

leaft wa3 inexcufable.

Next, he ^-epeats his vague Inferences

as in his letter of the 8th of June, *' thaf

?* he had feen what he fufpe^ed to be

*' thofe veflels, &c." and afterwards,

when he comes to fpeak of the conclu-

fions concerning his claim, which I made

in my letter read before the Royal So-

ciety, he fays, " That he was almoft

*' alhamed, on my account, to add a

" plain corollary^ that I iniift or might
" have been confcious, that the injuripus

^' conclufion with refpeft to him, whicl^

^' I was labouring to imprefs on the

^' mernbers of a refpecSable Society, was
*' drawn from arguments th^at were
^* weak, inconciufive, not real, but

State of Fac^s, p. 26, in the note.

I.
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ff feigned *•'' Afterwards he tells me^

?' that he is glad, on my account as nvelf

?' as his oivfij that I am at laft really

f^ alhamed of my letter.'' Ajid he then

linilhes with the following paflage:

** Another unhappy miftake of yours

** (fays he) 13, that you Ihould not have

f^ known, or rather perhaps niisfortune

f^ of yours, fince you don't feem to have

f^ known fo much, th?it'you fhould not
^^ have been told, that your prefuming

?' to draw the above conclufipn concerr>-

f^ ing any perfon who had the fmalleft

f' pretence to charadler, without pro-

f ' ducing proof and abfolute certainty of

f^ its being true, was what you nevep

?' could be able to juftify to any gentle^

f^ man^^^>

Now, when it is confidered that Dr.

Monro obliged me tp a£t in the manner

I have doiie, in order to fecure my

The conclufjons alluded tq in thefe p^flages

gre printed above, p. 175, and 176,

right,
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right, do not thefe paflages appear very

extraordinary ? But the reader, I

believe, will excufe my not dwelling

upon them. I fhall therefore only add,

that the proofs on which my conclufions

were founded, being now laid before

the public, to their judgment I willingly

fubmit them, and that, with refped to

Dr. Monro, I have nothing more to fay,

than that I hope, for his fake as *well as.

my own^ to fee no more of his claims,

his ajfertions^ and Kis concluftons.

The end.

ERRATA.

P. 92, in the note, for Experiment 31, read Experi"

ment 32. P. 98, in the note, for in read of.
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PROPOSALS
FOR A COURSE OF

Anatomical and Chirurgical Lectures

;

PyWILLIAM HEWSON, F. R. S.

In this C O U R S E it is propofed,

Firft, To explain the Strufture and

Fundions of the feveral Parts of the

Human Body,

Secondly, To apply this Knowledge to.

the Cure of Difeafes, particularly fuch

as require manual Operation ; and to

fhew the various Operations of Sur-

gery, and the Manner of applying

Bandages.

Thirdly, To examine the Structure of

the impregnated Uterus, and its Con-

tents ; in order to facilitate the Study

of Midwifery,

5 Fourthly,
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Fourthly, To compare the Strudure of

the Human Body with thofe of Qua-

drupeds, Birds, Fifli,^ and Infeds.

The Whole to be comprehended in abouf:

an Hundred Ledlures, which may be

attended on the following Terms

;

For the Firft Courfe, 3 Guineas,

The Second, 3 Quineas.

The Third, 2 Guineas,

The Fourth, 2 Guineas.

The Fifth, i Guinea,

After which each Gentleman may attendl

the Ledures as long as he pleafes

without additional Expence: Or, for

Ten Guineas paid at Once, each Gen-

tleman may have the fame Privilege,*

The Art of Dife^ing^ Injecting^ and

making Anatomical Preparations will

be taught on the following Condi-*

jlions

:

For
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For Ten Guineas paLid at Once, each Stu-*

dent may have a Right to attend the

Difleding-Room as long as he pleafes

;

and to be (aught the various Arts of

Injeding, and making Anatomical

Preparations, paying for the Subjeds

he ufes.

Or, for Six Guineas^ any One may have

that Privilege for Three Months.

But fuch as chufe only to attend a fhort

Time, may difled a fingle Subjed for

Two Guineas, and may have any Part

of it injeded at a moderate Expence.

Thofe who are defirous of merely vifit-

ing the Difledions without operating

themfelves, may have that Privilege

for half the Sum that is paid by thofe

tvho diffed, or may be perpetual Vi-

fitdrs for Five Guineas ; and for Three

Guineas may attend the Difleding-

Room for Three Months.

For Tiventy Guineas paid at Once, each

Gentleman will acquire a Right to at-

tend.
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tend the Lectures and Difledions as

long as he pleafes j and fuch, befides

being taught the Arts of DifTedling

and Injeding, may, at the Beginning

of the Summerj have an Opportunity

of applying the Bandages upon a

Machine, and of copying them if they

think proper; and likewife of per-

forming the Chirurgical Operations*

And as there are many Gentlemen who,

although they do not belong to the

Faculty, yet would wiih to attend

Anatomical Ledures occafionally, in

order to acquire a Knowledge of the

Animal OEconomy, fuch may be ad-

mitted every Year to the Ledtures, at

all Times, for Five Guineas.

Gentlemen who have already ftudied

'

Anatomy, are fettled in London, and

do not chufe to go through a Courfe

regularly, but only to attend the Lec-

tures occafionally, may likewife be-

come perpetual Hearers for Five

Guineas.

Such



( 213 )

Such Gentlemen as have already fub-

fcribed to One or Two Courfes of the

Ledures given by Dr. Hunter and Mr.

Heuofon in Partnerfliip, may be ad-

mitted on the fame Terms as if they

had fubfcribed to Mr. Heuufon fmgly.

And thofe who have already fubfcribed

for Four Courfes, given during the

Partnerfhip, fhall be confidered as

having a perpetual Right to Mr. Heiv-

JorC% Lectures, and their Vifits efteemed

a particular Honour.

Two Courfes will be given during the

Winter Seafon, the One to begin about

the Firft of OBoher^ and to be finiihed

about the Middle of yanuary\ the

Second to begin about the latter End

of January^ and to be finifhed before

the Middle of May.

A Syllabus of the Courfe wiH be given

' to each Subfcriber, that he may at all

Times know what- is the Subjedt of

the Ledure.

II
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